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USAMI INTERNATIONAL PATENT OFFICE 



NO. 102 32-TSUKIMIGAOKA. YATOMI-CHO, 
MIZUHO-KU, (POST NO.467) NAGOYA, JAPAN. 



ENZO B IOC HEM INC. 

527 Madison Avenue (9th Floor) 

New York, N.Y. 10022 

U.S.A. 

Re: Japanese Application No. 90041/84 
Your Ref.: ENZ-1 1 ( Japan) 
Our Ref.: P-59-40 



Dear Mr. Fedus 



TELEPHONE. 81 52 831 0901 

CABLE ADDRESS. USAMIPAT NAGOYA 

FACSIMILE 81 * 52 834 2330 

November 22, 1996 
BY AIRMAIL 



o 



r ^ 



We have pleasure in enclosing herewith Letters Patent issued ^ 
on the above identified application, together wifia the Official 
Receipt for 1st to 3rd annuities. 

Particulars are as follows: 



Japanese Patent No.: 
Application No.: 
Title: 

Patentee ( s ) 

Inventor ( s ) 



Date of Grant 
Duration: 
Annuities Due: 



2577881 

59-090041 

Assay Method Utilizing Polynucleotide Sequences 
Enzo Biochem, Inc. 

Robert G. Pergolizzi, Jannis G. Stavrianopoulos , 
Erazar Rabbani, Dean L. Engelhardt, and 
Stan Kline 

November 7, 19 96 

20 Years since the filing date (till May 4, 2004) 
November 7, 1999 



Publication of this patent will be issued soon. Opposition 
may be lodged within six months from publication. 

Please let us know receipt of this document by return fascimile. 



Very truly yours, 




Tadao Usami 

TU/ys 

Enc . 



USAMI IN-TERNATIONAL 
No. 102 32 Tsukimigaoka, Yatomi-cho, 
Mizuho-ku, Nagoya U67 JAPAN 



PATENT OFFICE 
Tel. 81 52 831 0901 
Fax 81 52 83U 2330 



Mr. Ronald C. Fedus 
ENZO BIOCHEM, INC. 
527 Madidon Avenue 
New York, NY 10022 
U.S. A 



February 1U, 1997 

VIA FACSIMILE 
& AIRMAIL 



Re: Japanese Patent No. 2557781 

Japanese Patent Application Mo. 900ttl/8H 

Your Ref.: Enz-11 (Japan) 

Our Ref . : P-59-U0 



Dear Mr. Fedus: 

Today we have received Publication issued February 5, 1997 enclosed 
herewith. 

An Opposition against a patent may be filed within six months from the 
Publication, by August 5, 1997 in this case. 

Please refer to your facsimile letter of February 5, 1997 concerning 
your interest to pursue commercial activities in Japan with respect to 
this patent. 

It is fully secured under Japanese Patent Law that Enzo Biochem, Inc. is 
the sole assignee (as sole applicant) of this patent and the sole owner 
of the right in this patent at present status. Accordingly, no more 
legal document or action is required. 

Further, you are at liberty to pursue commercial activities as the sole 
patentee in Japan without further documents, even if during the 
opposition period. 

If you have further question, please get in touch with us. 



Very truly yours, 




Tadao Usami 

TU/ys 

Enc. 
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(54) [5EW<0«fM ^U^^U^-T-K^m^^l/fli - ^^^/^ 



»!8* (B) Oifi l »»K*5£U WE»^»««c (B) 
(C) <W*U5?^U3i-7 L Kffl»tZ7--U>ysnT^ 

/,^/^>rfa^ (A) £M 

JO m#m2] ME»-f-SBW» (B) tt2Et±a>5B2®»ri* 

[M3RJH3] BMflU S5HC*rT «J*y U^h'SR 
2 lB»<7)Slt*Ptt 2 »*0>«SIB 2 (ClEiSS 



i 

(57) [#8lFiW#<0«lffl] 

[fflURJUll (i) »«M* (A) ©ffTM^ttea*! 
(ii) **5|^J2£U*^KiiEffi?)>5&* 1 

a±ro?rs2ig^>s^-r5»-T**8{* (B) 

( i ) 3SW-T-»iKft: ( B) 0);R U 2 '/ U*t-T- 1* tTS 2 8B*> 

crz- u > y L^ii^r^r^* 1 ) :* y u*-/- i* 

(ii) 1 Sfctt-rnJEJl±<0(S956«ffl» 
&*nT* 1 Sfctt*tlH±0>ff»5B«<* (C) £ Wf 

K»rrtt (a) mm z ('mm\»mwti%itLTim z v 



[W;rsj s ] ajt*/juo£t±-c*si*iWi9jR^siDa 4 tc 

E«0>#tt. 

as. 

[nVi:Rr;j 9 ] JSctfcSW 5 J^iT'ifc^ttilW'iJRajSSM 8 (c 
Ett<o#fc. 

[M:Rffll 0] mt^^l0a±T*SW3W*5R«)SBBH9 
[MjRJTU 1] »~f3Kh8{* (B) +^2^21^ 

fi*JS8f5f* (C) ^■*fflan^05teiftjB&!c*nfcffi& 

ft, i5±tf/*^i>ti5i(3S9-5iS(3f* (C) //2«±(0(3 

[gfcRJJil 2] »^rjKM«: (B) "i^STi I SSWicWT^ 
ft 2 Wfi <D Jt 2 1SJL±. & £ /* & ^ > IS^ T-«J M 
* (B) IC*J*3-£f3"-5fift{* (C) c0Sctt : $s//2a±. 

ft 3,7 * <D «S Iffl 1 2 ic E #E ^ "// ri; • 

[3B3RJTU 4] */f(^:tUfc^//l!lijilxT10a±T*^« 
fMcr^fTSWWMjR^aiHH l fcEtta>>trt£. 

inwmi 7] ^ ^> +/t co » -r .ihe ftii ^> ^ ?e /j ^ 

7^ F^ent^WWii^R^Wlffl 1 lcE«<*>;//U-;. 

ft. d5 ^ t ^ *35i5t «£<K/iE 5K- « ^ W ^ -3 iSIR * 

m. 

[IMHH2 2] »»^«Ha»±<OttBS>JB 1 ffi»tttt# 



[„.'/^n*i2 <n .;^> r'vjifif* i:^,;4.^.a?r; i faint's -ft 

70 HI* S fc AM* MWjftl-r^ 6 35: Z> WiilM/l ;R(0«lffl 1 
[,ViiRJT4 2 9] K»-i'»lfiWi:(0;S#U^^U*-? Kiit 

km* g u z> sR 2 my ttiafc?*frK» * £ & <nw >y 
«.hr&3- K^trr^^^uVi;R^'fCPJ:i 1 (c;icwcoy/^ 

[uVUR^i 3 0 ] lfLft¥&®&±.<OiSL$ Hill 
Sl^e&4^2SJ»ttfflE^St^^^^l»fr 
^7 S3- H&^L&iiW3Y-2ilJRco?feffl 1 (cSfliffioyiri;. 

[.ii'i^RJJJ 3 \ ] ,IS»-lr*lfi^±<W,iS# U % 0 HUi 
Jfl/^ b & ^> M 2 £ff# tt* U t-^^ x G , ft 'J x^* -> 

[M*JH 3 2 ] »!K{*±<02*E* >J KiE 

CM5Rjn3 3] j^^ffift+^a^'j^^u+^Ka! 

30 2 -SB^tiflfl^^ U ^ ^ KiiBJiSiCJWr 

a*ettsa2ja»ttrAft:ic*'<i"«fta 

jfi ^ b Aj: ^ 33 2 SB » a triBX tc Mi f iH & S nx ^ S «r MFM 
:R<0«ai!B 1 tCEi|i£<75y;?2i. 

in ^ b ^ s ^ 2 m> vh^y'i Ktc «s &snt^ 

[SWMS3 7] 3«>^-»fc8f*^cOjg*U>^U^-/-K^ 
IB ^ b & S sB 2 Wit tt U ^ ^ > tc -Jt Wtt^ S tlT ^ S » 
B^aW^Rco^uIIS 1 {cE«<0**ffi. 

[s»3Rjb 3 8 ] &m^mm><o&# u ^ i/ hje 

in ^ b & -5 SB 2 2(£ 'it \t it- )V ^ > \Z mi Ji : ft S 41T ^ S t$ 
3f.MjR^*SDB 1 [cEiKcD#i£. 

[81*91 3 9 ] tt#^*«***<0»# 'J ? * K2B 
ffl3&^ttSM2a»ttfiSff(CftWISftSnT^*«rSlF 
3?i:RWtR3BB 1 lcEft<0-//rii. 



. 5 

ffifr 0 ft o JR 2 SB » f i« 3K IC mitt ft S ft T 5 » S1FM 

[83*314 2] !«»^5KfiS»ttrattDNA#'JV--r*S 

IK5R3I4 3] KDNA«ii|i-JflSft^*f3T,W*(Z)a!SLB'J2 

[,M;R*H4 4] SEl.a«DNA#'J 7-li8tt77-y^'3 
K W 5 ft * «f Sf 3fl5R (7) .18 1)042 (C SS'ffi tt. 

[SrtjR^xi 4 o ] &*m 13 7 7 - *j n y 7 y x £ £ \z 

[3i1«3JI 4 8 ] ttfff ^5BW»±<01t# 'J 7 9 \s** m 

u^mm^mmm i £32«<D27f£. 

[S. , . 1 ;RJ'fi4 9] Km^«CT*±^3«*U3?^U5f*7-Kfil5 
[J»#!H 5 0 ] a«^58<S#±^K# 'J * * KS5 

# tt h v > as s ii ^ 7 j -> >a m <& ffi'c7ft sum 

^^Gft^W^^i^RcO'TGlir] l K32®<z>:/7f£. 

-TiftSWS-TSHsRWiBSlIB l tc3B«(7)^f£. 
[3rtjRJfif> 2] ^T^-j^^U^-^H^UT-^g^^ 

m 7 r - V b ffi <S 5 ft 5 «W85R CO .12 Pfl52tC ffi« (0 

[SB3R315 4] KT 77— > # HT4"C*5»JffSI 
;R<0(3Lfl53(CS2iffiCO^Ji:. 
[JBjRJilS 5] !gffi-|±DHAf447n->{l:*TJA!|*S:fflJ#-r 

[,ifl:Rfflr> o] as* u T-;±iii-JB&/«c-rtt31 : ,M*a)iie 

[M;RW5 7] v-tttt«7T-v/^0Mi*3ti 
M'IjR coiTG 0H56 tz n2 «co# 8;-. 

[SiURJfiG 9] ^f^q3fl!f;j^^3^^«^!W»«ia9^ 
[ilfijRJfiG 0] KB^58B«eoae^56fiH»»tttt»tt 



(3) 5 7 7 8 8 1 

[3S3RJ0U6 1] J6ffl^««S»»fJ»*^6tt51#3Ma* 
O(Klffl60f;:!E*E<B#ffi. 

[SiWWIG 2] JeHi53Effii«>Bt7|-?>»5>A^/j:5 
»S«rl3RW«PHG0(il2«o^^. 

miUR^i»EPfl60t3fiiE^»/£. 
[n.'f;RJIiG 4] ?^(ftn-5filSi»»«i«flt^SJEfK^*^^ 
ft^«^^^^TePKG0(CffiiTA(n^r£ o 

70 f-te^cftiaVifr LT^&W3T-8fl)R<z>ayflGOlcKKWA' 

m. 

fc tl/\' 7 -r 'J 7 rt> 6 ft o «* STttf* <£> «BH65 K Id A # 
r£. 

swflWrt-Rwjewiooicjaaw^a:. 

£ -T- >fr b ft <i W3T-3B5Rwi(5I!a60(c3E«<Z)^?i. 
C3B5RB16 9] 3*«^fBIS»«rck*«^«:*4ttS-r5i«^ 
^ ^!ijttWflE?lM^^ bft^^^^RcoKOa l CSHittco 

7^^v7"ti^s^^ix^^oft^^^T^*co^EfR 1 cssttco 
z *y 7 r tiift;ci!H^ s ttfiT-saaiawsisE/i* *> ft s» 

3T3.1*<7)(R!ra 1 tc82«<Z)^fi. 
[,M*JTJ7 2] J£fg^56fffSS»lim^4^^^SSa!» 

^ STJfljRroitsraeoiwffiiSw^fi. 
PB 1 (C32««)*'f£. 

ElS/j^tt^W3r3«5Ra)iRSDB l (cEIJco^ffi. 

num. 

[,ii'riRjrrt7 7] im^y^%wz^\n^^^^ 

7 -r -y '/ \l+y v 12 7 -i K ^ U ^ =S~ > i: O^J W JUftftJscJfc 
^Oft^WflWilJR^JBSPH l tcSC-ttw^/ffi. 

Xf7 7 B ti^' HS ttffl ± (C tS^T S 7 5^ y b ft -5 »S1F 
8rt3R<o«SPfl 1 lr?e«<7)#te. 

[2»i*J3i7 9] «fir^jBflr»»«cj:6«^*ttai-r5i* 



m. 

[M*JB8 0] ttSttDNAttT4 77-S;^6»WSn* 
W8Wr1*0)(filffl79tc32tto)*r£. 

;R (O fcti UH 78tdld 43 cO ;y fj ■ . 

[,;;i;RJfi -s j 3 ,;& / />ftr1*i^«^''Jffia / y>ti>J" 'J * ^ I/ 

nature* ift^^SHMSf^itiosaiSiasn i fiiwm 

DN A * ' J V - T * 0 , ^ L T IS ® "/ % 13 f* -L <£> a£ (B *5 36 
f I SB » t Z <£ & & lii s£ 7, x v '/ \ i * JKt 9 1 f t *ft lii ( I AS ^ < 
»,1T-3rt;Rco«Iffl l lc3i!iR(0^*iJ-. 

tl 3 afli? iR CO fa UtiH2 \Z U 9L CO # ?£. 
[Sil*rjti8 4] S(^SE»(iM7r--y^b^«2 
n -5 ** 0) «DB82 1 c fi « ^ r£. 

II) (i) i>flrtt (A) wrfTro»NVft,lSMa»ffil:3IW><I- 

( i i ) # u^-/- k id? in /p ^ & & m 2 Ris j> & <r * 

III) (i) KM^ifilSf* ( B) coK#'JX^U^-f-K 
2U*f\ i /\'f7 t )y\ : %Bu&'rz>Ztf) { ai * Z> # ' J 7 

(ii) f3V*Jfi(3Sf}> 

StfTfcfS^KIEf* (C) &Stt^2%An^&<h^G 
tt^»^BIgM«Jfil![»»Sft1"S»rr« (A) (OttSiJW 

[M;RJ3H8 6] IV) aE(S^5BB*a^6W{SF}Sttlli-r 
* tob \z& % £ 2 tx Z WfaRffi * <r 15 tr SB 3 ftAn-^3 

•y K 

[^;RJB8 8] m>-rmM&±n&&M® I 
^ G S«Fttifl:R««UJS85(c3i!-R«)4- *y h . 
V,mms 9 3 5i5>r®«JH;±<Oi4Jg,«3« 1 SMmtfif* 

[ffljRJB9 0 3 a*»-J 1 *iK»±<^KKasn 1 SS5>tt^-y 
KA^O<CS«8Mfl5Rco(EI!fl85«CiE«©*y K 

^>^&&S»31=M5RwaHB85lc3il«a)4 i -y K 
[11:Rifl9 2 3 a»-r-«!Hf*±^ttBS»Sfi 1 «J>tt*;U 
*>^6ttS»J1 : M3R<0«I!H85iCffi«^*y K 

[Mjr«9 33 tt»-f»!BS»±coa«fjaai 1 SMNias 



#*6a-5»8lFa!l*<0«IB85k:E«<0*y K 
(cffiiR^-y h. 

«■ tt a a s t a m w a t- a ^ ia be ^ >a s w ?.t- art ^ co ^ 

im.sr.L: 1 ^.|.W)-\ -v 

[,;,'i;RJit 9 o 3 r'^tefN h<osi: >j z< o u ^-/* HiiliKi 
frfjtsZW 2 r.ii ^> t J: f/.; ■ r ^ 3c ^ t i ^ tt;?J V tc -«T 

[iMiRJfiy 7 3 M»^«S<*±(07j^J^57U^Ka«« 
^6<c^M 2 SS55> ttiEtfis-jT-Hi JiEW * fc t±* co ItTr >V tc 

[MjRJK 9 8 3 ar/>^tef*±£># 'J ^ 9 Hittffl 
^bttS3B2iB»(i* , JdC, *'JdC, tfUdL ^'JdAiiK 

[afljRiJi 9 9 3 *fc6*±o># 'J 5i y y u^-^ Hilsffl 

l 0 0 3 ii&^-riKliS^^coK* 'J ^ ^ l^^^ K 
ilSSH^ 0 & -£» 2 ift»l£fl!icO# U ^ ^ Ut|--J- KiliffKCJt 

jiM£2nzttm?iX<»mm\zfcw<D*v h. 
mmfr*>tizm 2 m>\*vaztzMiftt£2tiz#ftiii& 

(om&uzti\$.<n*y ho 

30 Wimi 1 0 33 a^SKtSff+WK* 'J 2 0 U*? 1 K 
«2T-M:Rco«U)l85(CiEffico* *y H. 

Sil3RcOfeilH85(Cii2*EO*'y 
[M;R«i I 0 5 3 ;«J>^«lBS»M J coj*#UX57l/*^K 

SI co «S UHS5 IC ,ti2 *t co ^ K 
UifjRWl 0 6 3 JSa-^ffifti^cOaS^'J^^U^f-H 

^ idling o & ^ ?r 2 mm&'smzmiis^ ts nsttwa 

3R(/)BSBfl85(C.ti!*£cO+-y h. 
[,Vi;R«lI 0 7 3 ^rtte^'Hs^'J^^Utf H 

wzm&iszn&ty^ 

[M*9l 1 0 8 3 tttf^Mffc+coK* 'J5c^ H 

idiin/^ b & ^ 2 awtaw* (c*^a& s ns«FST-*i3R 

HiURJfil 0 9] tt^^Jfiffi^ttaittDNA^UV-T* 
5»WM*cOWDH8r)ica2iffi<0*y h. 
50 [,.Vi;RJMl I 0 3 ara«DNAfiW-lfl«ttT»3T^1fliR«) 



(5) 

9 

e^trnsm«ft*<o«BHuotcffiiiiEflo*-y h. 
[M;RT/ii 1 2] Klfl«7 7-yttM13Sfcii^*ia)?2 

ffl T 35 5 » ST ml JR <0 « f>l 1 1 1 1 C £ tt CO * y h . 

1 3] KM 13 7 7 — V\X>f7 J ->>*fctix 

h ^ Wfi?*£ffiwicfttt^ 

TS«31^M:R<»iEraS5tr«il4E<Z)=r- *y K 

^mir-T^m zrzittmriiY \z »-«r * u - h* £ rr 

L^V^^^.^RtO^WJSGtr^iliW^ -y ho 
(CjE«<7)*y ho 

[■WIM 1 7] ^(r?^5E(^^±c0^^ l J^^U^^K 

^^ST-,1i^'RW«IJ[HS5i;SC.R»75^y ho 

[,M«JHl 2 0] aftmtl»*7 7-v^GS«ii?$tlS 

[KfcRffil 2 1] f^77-xtSMi3^/iti J cnco^MT 
^rj»S1WtfL*WKPfll20^Sai|J<O* v ho 

[M*ffli 2 2] m?^mm±^?mnmEm>\m 30 

[JfljRJfl 1 2 3] KfS^5EW#±0)Kffi^38fl|J!S»ii« 

W z> flints n & '< > Vi 2T iVf ?R co ae [in 8 5 n SE K <o * -y 

ho 

[.VijRJTii 2 4] ^frT^^^^y>ti^*^G^5WnT3. , l 
3R03lRSDHl23lcffitt<»*^ ho 

[MjRflil 2 5] Kf^ieBi«»ttt*^>ffl5»/^b& 
SWST.W;R(Z>«PBl23lcJ2«<7)*-y ho 

[3.MWU 2G] KIS^51!WJ»»tt'JK*tta^6<c^» 
ITiMjRcoWOB 1 23(CS l 2.K<n* *y h . 40 

[,H;Rifi I 2 7] ^f;ii'y^ffi^^ti;::Mlir^^f!:fV^^ 
•% *> 1 .'■ .ST .l.'i :R of) *B I'M ! 23 « <^ • t ■ -v K 

£ £ 11 a ch fc'i YY L X ^ Z> 1-.V ,iT ,W ;R <?> 1 23 tz $1 A co 
-T-*y h. 

[i/iJRflfll 2 9] K^fi¥ttffltt5-J-v^^ttT-. ISMS. 
* A* ^ t-'J 7fyibU2> »STB ?R <*> «8ttfl 123 1 - <0 
ho 

[MWWll 3 0] tt«^5Eff»»tt}rif**6«:S4*»» 

;)<COirCWl23tC^iKcn^-y ho 56/ 



2 5 7 7 8 8 1 

Vfl 

[SfljRJH 13-1] Kffl^fl8«a»l4-«--v*5< h'A^fc 
«t*STS , l*WK0H123(CS2iR(O*-y h. 
[JfljRJTIl 3 2] SS^W^Ji^KffiM^fiEttfB^JisRU 

DNAtf'J "7 — "Ci5 0, -?:LTKfit^JBBf*±wa«^5fi 
{Sffl^li^SftWt-BiilWZ **3TM:RcoaaBH8G(wE 
«<0*-y ho 

WlWtt 13 3] g^J»liM7 7-y^^1^ 
Sn-SM STM;R <0 ViVi 1 32 tz nQ it <n * v h • 

[.WjRjfii 3^1 iitfa^H<3Wtta«77-y^*3MW 

$n^^rIT^;RcO^0^132(ZHQ^c7)^-> h« 

[*f2RJcrii 3 r>] ( i) ftm® (a) a>*rT*tt»7-32 

w±^2i«i>^-r5»-7*»-(iSf* (B) 
(i) a^T-ams* (b) ott^ij7^u3r^KSB2i» 

^h*rr>>^. 

^ri'T^ i *fcti-cntt±a)*/r<0(S-g«Sf* (C) 

^G^^m/iK^o 

[SB5R«ll 3 6] J*$>T-««* (13) tt2El±0)a2ffi 
»*w5^s^^M;.RcolBStlBl35trffi«OTffl^ 

[M2RJ39 13 7] iBiBJfi 1 «»IZ»-J'-6* U 7 ^ U ^ 
HAS 2 a»<oatt*A« 2 a±Tft 5WSTM5ReOKWl3G 

HfljRJHl 3 8] att¥A<5a±T»5«3TSi1*0)fiS»H 
l37(cSQ45cofJlf/£tt. 

[jpuRffii 39] «jtip*<ioa±"Cife^i*8 ! Faii>R<oera 

138(*S[!tlS^mrtfto 

Wtmil 4 0] 7>T^li6f^ (B) IC*tT£fB^58ffff* 
(C) (0&ht^^2^±r^5«HTr1ft1c(D$5Qai35[Iffi 

[.MjRJHI 4 l] »J:L*3&<5J^-L-eifeStt3TM;Rco«!LiH 

[,tff;RJin 4 2] ait*//M0J^±T*5»STM5RcO«!L»H 

it 4'> /;« 2 a ± T Jo £ » iT.M ;R co*BBH 1 35 \Z ja «C co 
«J. 

[M;Rffll 4 4] »J:t*^5Bl±"e*S»ffSi»3R0)«lffl 
143fCffi«0)Jll/3ctt. 
[JilsRffll 4 5] »J;b*A«10Bl±"C»S**ST3ff3R^«5M 
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[IftftHl 4 6] K»^«itt# (B) i«2K±<03B2a 
^58(1* (C) , #&ZS/$)Z>WZ2U±<D{E^%L{s® 
[JiljRjn 14 7] ft^ffif* (B) ipcoSfi 1 ffltfXCttT 

(B) tc ^r&f^Mcf.,^ <c> (osut^a^u 

±. ^^^/^^^Uf.i'iy^f.ifN (C) »| J ^3l;iJX5/U 
* * K m> IZ tt ? Z iZ ry ft f.1 SM> «0 Sc Jt * a* 2 ELt "C * 

fcl«<B «!ffl 146 K 52 «<0 SMctt. 
[11*51 1 4 3] **0>&&Wtf1lL&LX5Sk±LT:&Z 
»31 1 M««)ailB147Ic3H«<75*ll/jJ&«l. 

[M*5li 4 9] *^«&ifc*^fflj!i:UTiOJEJi±Tr*^ 
*R9J ii# 'J 7 # u ^ H ft] ZZftUi] Id fc £ -«KW 

atta^xxAs^ifflrsatfrttco assets j: cxtt/ss 
Wft j; # # ±®'-mhm tc ft tt z>¥j)i%v> a ft<o 

» ffrft J: & Iti (i±«t»OEf, J* ft J: # WOPSt/Tr (C ft it 

^ti^6^7--5l-^^«uyx^1^iJ{ct,<i:o'< (WJ^jwa 

&^Mct><h^£^rJ;) , iJ«fc6<K/V5A<y»j y Kftic 
txhcK fcco (*'J >c^ U^KaiffltwfcihtK =p-i£) 

W X tf , jfc#E«/£ ^ fis fi =r s Wfl ' t ' «0 A £ X ^- V £ tz \\t 

lis T.Chardlf "An Introduction to Radioimmunoassay 
and Related Tcchniqucs"Nor th Holland Publishing C 
ompany, Amsterdam, New York. Oxford, 1978^HB. ) #'J 

z$u**\!mffiizbtr5<*&\z&^T* * 

{k*ftT«C*fi*<k&S3!l£JfitC*t-r 'J X 2? u*-^ K2IS 
a<0*«*r«ftSStrb^Td5S '(tf'IAtf* Falkowffil, 
*n»ffaS4.358.535^ Wahlftf!. 5ftLa«3lF3S4. 302. 204 

-^iCj£a6bnTO^^jf»I{cJo^TJi, ±820^f£(i 

ft. -eL/TJNtWJi'ifi&OJX*^*- (Mx.tf*9R*A ; 

oTx^u^-wtc-^^en^sB i asa*ft*s/u-cu 

S. KSBlBSUVatCJjaAT. ±8dco*yiiaiJij7/«. - 
0<D*7-y ^*/tttfl!i<7)^T-y ^tC*5^»T. f8*S*&ftT 

A*StttS£lK«UJ->X-rA(C*tT«»tK b^JWJtti 
**#Hs£fc^T. SB 1 KaVAS^LU^-S^StttCfiB 



((j) l-.r»V2 ."> 7 7 S S ! 

VJ 

tttcttr?T5. «iattii!i*ttstttttta«(cj;^. #»« 

T-ik££n'ic±iz* cfcosniwc. -tLTir?atc«LT 

<t *J 'A 1 ii£ tC -tt L i/) Z> 0) X' C CO Ec ^0 II'.J \Z £ '\' tH "<J' f'Ji iUi 
yj J: tC ft -j Ac. :n 0 ISAJc v ^ ;u-py; t L ; !-] 'VJt ^ 
r.;i ' ^ i£ ) < <L* j ■ V ' -> J: 0 i c lit ^ -I i 'C / - . *}>l{ii)\\ u 0-( l "C 

^ w t> — «^j^^i-:;7ic^rfLfrr^in£ =t ri; tc ;^^, r ^ s 

2(? nfcJttt^ai (WAtfSchuurs.A-H.ffli. Clinica Chimic 
a Ac la. SI: 1—40 (11)77) ) . 31* (Baunans?. Chromos 
oma.84:l-l» (1981) ) , mtVtimVt (RudkinW, Na 
turc. 265:472-473 (1977) ) . 7t'y>- t'tf >tD 
Zif^Jfl (Manning. J. Biochemistry, 16:13(55-1370 

(1977) ) , {flAtf7xUf->^«J:^^t^ifflrffiffl;K(0 
ta?J«afa^3!£ (Broker, Nucleic Acids Resca 
rch. 5:363-384 (1978) ) . yr-y'JZ&fA (Sodja, 
A. , flfjftl, 35:385-401 (1978) ) . ±32^riiGOai&ii\ 

^ SJ3 L ;ic- ulVc 'jv ft i 13* - 1 ! ► & ti D!£ I &■ ^ tz f''«H^ tc » It 
Wj ic ;E A- S;J:321t f>»l W tc+H ZI tcl»l f^fHi" Gli^ci <L-^ 

fftcOA-f -y KftcOJ:*5r«c->7* : rAICi 1 jt^T. 41 W lit 
cOliUiiul^i'raiT^^frr^cO^tC'^ *fetLS 5 

ft * v ^ ;Kr (•[ 2 2 tfiH^ iit/JM'E** tC (iWWfl 3 tc 
r/rj£^" f/tK <^ M tC u^f^tt^'J ^ -th > -y7-ife&&# 

t±w Affi$tij2 ; ri& fg^ <7) /it75<sm 4 j tc r/ffi -r s » rr^ 
T^n lsawatiMiiijr^iQrti^ris^ ^ 

¥1 f^y> (T) tC*fLTfid?flf S7x-> (A) ft 

«tcjc->^i;> (o tcffi^r^yrx>, tc^^x^Ac 
b^n^^^-c^^. c oo4Q Mtt ^-'j- a b tmti fttRj tc 
^ ^^irutc^Ac^->x-rAe^fi^^^^tc^^^^^ffl 

i£in/in]j4tcWTswa'co— -^ti, «^ 
««*fcttai-af (CTAtfAiWttss. s ttsfl? 

-+ K flJJ £ I C iS O T -5 * 3S tt A « * r> fz Z £ V A -5 • C cO 
Sfi 1 'J 2 ^ UTff - 'J T-coWJ-tcft ift^ft 

5{? ^tcjawT^ty^ctaffltLas^iit-trife^. 



(7) 

13 

>r v * +/ - )i s fz ti y 'J * ;u co <t -3 & ->* * h # x 

A Ii '/ 7 - > i M#«'J «C RrtJ-T (« i 

If, Shapiro. R. ??. Bi ochcrai s t ry, 5:2799-2807 (196 
6) ,Lilt.M..nHfG. 8:3249-3253 (1969) , SfcttPolit 
z.S.M.W. FMia. 20:372-378 (1981) ) M{. ) 

£fcy>icJiH>sft*fc6{ifcW 

co hM n co (■ W£11:T * faKttfc^ft & r a o (Uiift c 

T CcOcfc *3 fc'ffitt 5 ftJtJiW'iiJn £ KA-tlWif/^. CCO 
CO^U 7 'y U^--7 KfftO^^^M^W^ (DNAtfU A y 

ttft-r izraai l • sb i wraas ic ^ < .sc/ujw* mis 

A tl IZ 9c if. o TP? tz (i # :c Jfi ?8 fc -r L T -=P co c ^ t* ft 
/#f!t1£n::<£oft/#^ t>cOTft£. 

l -cmm ^> s ftfc * # ^ h £ t n e*~7 > v 

^ ;u 3 ft A- :< ^ 1/ K i±jfc & L Tft fc£ 5 ft & d £ izte 

lass Tr&rzw/a--7tD m h \z a* tsr & . ^n«t>L 

^ -6 «3 rh ^ ri; T :, l /Tl 3 ft S b W t C ffi T ft & . ft 

< Sf5 cfc 0 L t> M'M L t VjE5> Srfilffl L, #>J7 
57 U * * K I C t> t m % fi co j£ 81 fc * ffl tt S ? i J J11 U * 
L T f;l ' / m rt y/i \h co ni ffi tt: * ^ O «t £ x x x A S: Bf I % T 

&«*5i£ '> X -r Zx ^fffiflk-r^ t>cOTft 0 , 5«B!5i£ x A 

// 1 h * . * l t rr aft m n 5E f i # r£ co m a co r> % co o 

(i) ^i/ir/i (>\) c/wr-r/j^ rw.^i'Kitfaiw^r^.a 

(ii) t^'j is*? Kiiija^^ttsffi2^j>s-ri--r^ 

»?®fc!Sf* (B) 
*5<fctf 

(i) K»^9S(S* (B) 0#U^^U3|-^HSIS2«» 

(ii) W^jEW»» ' 50 
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tt»rr« (a) iijjt» ; r-«a»RflE»»*^LTa» 

(B) tttt*U?^U^KtS2»»S^LTBtm-95B 
ffif* (C) w# U ->t ^ l/tf Kffi»i:7--'J >ysn 

Vi n ^ {* ^ rr : A: T ^ 3£ R ^ 1t « J»» (C J: 0 fiW ^ tti 

o ^> -r- r^j nr/iu i*m ^> ^ ^> ^> f/r ^ (a) 
tcffl c ft ^> fin co ^> <h mm tz vm~r z * co-e^s. 

* H (C 43 ^ T • *58 W tt *ffl/iE»KS •> X x A 

BS» *3 J: 5iE CS SS» ^' -> X -7 A co i*«c o fcflt»± CC 
■fFn-U- x-ftlCJ:-3T-tftG*»«L/^LTBaaS»± 
co (3 ^ K f S SB 'A co W S W i h T S ^ -5 T ft -5 1 k o S! K 

/S« iZ m Wc-f 2> C <h /«£ < L Tlfi» co - -D iZ ft^Wffitt? 

I^T^fK ->X-rA, *3J:tffjW><7)fflHittlEffiSftSt) 

^ i: ^ * I h ^ S C ^ ^ ts Z 'A tfr I* co « [J i co 7> /«c ^ r tS * <7) fift 

^^fi//3B;n3ftT*fcm^w^^T&ft€rt><7).rft 

* M f«/i co RnSDtS ^ «fc r>Tr 3fM;*R co OSS SI tc is c> T JH c ^ 
ft5 "^tn-^" &SS3fc:tt*feaiSftS^*. -cUTFTr^ 
&fttf'/irffi5 fts^*m-ttfc L < ttiS^ttfcisH'o^ 

tttt/hSttStllK^^McO^ ^Ac(l 
OTAtfC7-f^X. flOIB. S/itlWaWcOct9^±t)^T' 

(l^-COi:y^> h, !|l-^tt/uJF;«*fca-!lie^/uJF5 
«w^cfft*\ MAt^7-^/:(^y*>H. fffi^coyt 
&oft^<^/^r'J7, aL»fflKa5? CO J; 5 & T ^"C 
<O^JUXSfcflC/-f;UX t) -« Wtt IK 
nWl-HIMjiSlKl'.i'tt, ft?*. «^nyj>, iJttir 
eoWiJV/i^i^. W^-'-WW/JiWfrSI-.tWIAtf. tRNA. mliN 
A, rRNA^</)f«fi^</).V^C-)/t V f '/c/)DNAt; «fc C5KNA/;«A 

ftli i« » CO X o U * CO 19? I V t U T ^ 7 A Bi tt * J: ^ ^ ^ A 
Rtt/^f'J7SSO. «tfi^ci:^fl!lcoMgg^faW 

^ * t? ft £ . C^ffltt->XxAl'<7)«!M«:±oaif*»-f- 



(8) 

~ir> 

i^iCct^TS^sftscchc^ 

3k 1& SB ft \Z \$ . m A tiRNA £ Ac ttDN AO J: "5 ft -r W M » 
(/UI^'IVj-I- y V n~>,Ji/;U;PJ 'y cj- >ftif*iCcJc-» 

aasns^swf*SK» : ^ootencj^TJgaan*'* 
fis aw . -t<&ss » tc cfc o rasa sns^s * >kk 

*Ofi#aic<t^TKa$n^^*IIll ? ftHB8» ; -t co III 

^ni&^zj^ox^sttn^sfim^/y ; Mis-fw 

i H -T- 1 C «fc o T K a 3 tl § ^ 3 f i S3 SB » & tt & L fc Mi £1 r 

n b <DMsyi]*3 «t tfaifr-tWc& & . 

* tc rr- ft-r -& an iiaw t«ifi . £ Ac 12 :i- co dn a & Ac *^rn a 

l ^'>x-rz^cot^;2co/^ / y>ti "flits »*' -e^*. Ceo 4'i 
^V>k^^> i;f ^ tco^>-r-n'j l ^.-.ii »fni: rn:^> ^r,^^-)- ^> ^ </> 

111 * ^ ?B I lS» i . * LT 'J 'A f J V * F idiJH^ 0 /j: 

n g 2 -d co bb » tj: m i; ^ f y ( jhj ^ & -> Ac 1> co j; tax; 
-^Ac^y (WAtf-^ir£f*a»-c-Ao. filing;* 

» ^ S Ac « '/> Wr Jt * £ S 43 tf A* b /«£ ^ . -t ft IC L 

» w tt # ^ 1 j 3? ^ u f mm 6^T^s/«to . k 
b a si fiE iiK 5> a< £ < - «t ic fjc hi a n t c ^ r/c wc * n 

mzn is ntz hfi f*» tcW L T ffi £t C <h 7u <3 . 

tc K 7 /> t <fe s c <h . * mm wj % « ± co # >j a {7 v * 
» 3fe» tc to ar ^ c t fi!i a b n & i & a aw a 5^ 



1 1 u'r- ■! .") r 7 « s 1 

{*±<0* U ^ ^U^-Z-HiiKm^^iLTili^bft^Cch 

coi: -5 A,£ i] - K C t ttft »«3* (Cff-ffiT £ Mif* 

E-'f-iBIH ic -T t$ "3" S t> T A ^ ^ b , ^- A b ft fc iSE 

# tj -7-^-41 > Gf * U "f'A'^r f>A. * U t-'tT^ xGT. # 'J x 
**->GA. * U -r^^->GAT. ;J? U x^^xGTA. SAclSflli 

«r «5 h co iiliKl (C W"T ^ a - F S: ft* 5 ft U T Mi f*T «6 '0 

"yJ'UJi'y L^^^F" cofinjetett, # 

Ac'^^^A^^TixU -7'J >. Ii'JSv>, ^Acti^ftb 
W. Wtt J3 J; tfirft 0 <Oi.'i //fi & ft £ - 

* it "/i tc *j ^ x J! ! ^ G ft toiS f* co^f {* ^ w * 1 J "y 
^y U -t F ^ -T: y 'y t:i ™ > * Ac ^ ' J y y fi — > f/ifk ili 
ri'c'H/iJJlich^'J F. il-^jv-f Fch^U;x^y 

O-f-st. jJ5 'J 5? UsJ'-f- F. 'J A >J V*-T 

F, 7j?;U-t->i7R'j^d/^5j-T-K. fiftfiWlftfljHitf U 

C ft b com^t^ fc L < HW^I £ <B if-fj ifift ^ ft Ac t> COT 

T S » J f4t * W i L : 1 T * S C <h * * 35 1 L Act ^ . K a i j8 
» ± 0 « ± co 'J3«'/^ -/* F iESfl SU » ^ (ET ^ ^ ft 
-5 ^ tt-t^JJS fe ft 2> "C* ^ "5 • ^'J^^l/tf K 21ilHi'iK 
»<0»fiSH:±a)KaS»«C^"r^Jt*tt 1 ±0 
<, WAtfS.10iActt*ft«±T*^JSS(Ctt, *>Xf 

* Jfi( !T1 <?) W * L ^ 9& *8 » t c t i i i 1 - * Ac - iR 0 it h B 
« £ & -r 0 N A (O 53 « rli'JV-//*^. fli - b ^ /u ff * « CO 

co uwi x. fi'f d. f l ^ctmti :w «t -? Aj: (,^5 ^ 84A* 7 t 
— vfi-S/uTtf^ (Van Wczcnbcck. P., Gene. 11:129 (19 
80) £!Ei) . CftO*a«7 7-yttCft6cOTa±S:»fflt 
S it Aj: t\ ts L ^> C ft b f4ffllia// / ±-fi i: 5>ft SfeKtt * co 
■CSlft L Ac^Illiti^ b WWS ft^>o M13«!riWCA*^IfiE 
TftO (Bcthcsda Research Labs. Inc.) , f LT^d 
- >ft^3 J: ^liBffift > X r-A <t LTfA < m ^ b ft T *T 

y a - iili Kl <r 1R 0 X ft S Ac «> ; «S ^ (* CA) 2S a 2t y /> t 



17 

CDl^ft^T, iSra«DNAtt»!tS*<7># 'J X 0 U*^ H 

"I" >j c £ rt< i«r fiE "Cits 0 . -r L T * fill </> vW'i 6 fl* L T f, i" 

!?* 0 ft Z> (Zrt W W<Z>-«ft x X -?Ali35 2 MIC-Tc tS ft 
&) . 

- o co W IC 4T- SL^ 35 AS <W IC *H * T li . 2S «B 48 <* f i 
ASttfciaKif- (WAtfllcpatiiis B r >^U, EBVCf© 

<7) (C f J# U G. * it tt* U GT. * t tt* 'J dG. £ it ti 
U dC. UdCA. £fctt#'JdCdT#'J F 

fin A & m t * dn a # 1 j -7 - ^ o ft & . pg &w c (i *ii - 

U >f~mUK U X ^ FRBv> (M/Ji'tf'JdCT) 

Br S? co D it A 7* n - 7 fc US 0 A ft & C £ // .4 ! * : & «fc -5 Jtcflnj 
KX>K7^U7 - if fi K £ W 7T & Z £ £ fc t b f d 

^^co^^ffii^ic^^^ft^^^^ii'.^roo *56nnw{,i 

V 56 fi? <* li &3 fig f+c ±o> M »$> IC *f L T 7 - - 'J > 'J'X 

5> to m # & m mr z> &s & & & - 

(DMtfia^tR^A^^-^-lCJzoT^^SftS. -Si 
K«e.t<nffl U X ^ 1' iCcfc S'fifilfc* U ^ 

^ftScfc5^T--U> / /t4«^«ft-0)U^ttS4x 
GftS-tfl^TlC^T, -^><7)*ttH*#U 7 £ U*-? b 
6 it /u (D ftf CD E * is ft a «I £ J* & f f S £ S -5 . C (0 

u^K^'/eaittTx-u >y«c»LT*^tsfts. 

ij Kj'fli / />tcy-c^IC7--U >'/TSfea6IC^ 

'JE-tt/ftttc-r^^rrdo^. *v Kcojf*i£{:t/\*r"/ 

'J -y Kft^KtZfeK ^/p/^^^rfL «dL!l',U. SAclil.'? 
FJ-'tSiiliia PiUC W LXt> «»'4tTJi <j ^ * TJo o . 

5<ti.i5"}«f I sffco "( l iv}<cf;5 M mmwk i-.re*jii^o 

ttjg tc IE * Ac tt«S ff-f a C £ iZ & o Tm ^ ^"f S 
-f ^ft. -^TI4 "fi^38«" ffl»tffttftS. 
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IS 

*^-5) . tiif* (v^JUSftTt^ffi»t«(C/n^6ft 

■£ l;t v -r *y 7 X l|l^ v f x X 5- A (C J 5 ^ T ill ^ 0 ft £ ^ ; v 

tfij»I6ift : A:Cft^Tm^«jft^^*-C^^) , S/t(i-r 
7^ ft 0 coffin ft tt «JW 0 ft & ^ r> . 

W A . t> L f» r? ^56 (3 f* co fff -q- % f a SIJ v > /> < Ju K T ^ S 

ft o ( ^ , f s y? ( j tri - f / 1 {* ^ 1 4 Jg tti h a co j: 5 ft s a m 

SfAftLTl-^Fr<D|«ftft(ZJ:oT«®Sii-e>ft5r «h 

fttr^ftT^^o 

SSL 5£ (3 SB » \Z i'l t't^>/7f v > v X 7- 
iotli i ^cO«t'^IR 0 Aft SftSCtA^T.*^. 

. sa f.T s is f* co # u 7 ^ * k my ttr b v ^ n 
-Ac^^^itftfx; -ft^f ts ft f zzt &\w * 

^ (Manning^-. Biochemistry. 16: 1364—1370 (1977) . 
Manning. Chromosona. 53: 107-117 (1975) .Sodja, 
A. . Nucleic Acids Research, 5:385— 401 (1978) ) . $ 
tz ^ > tifflff X ^ U >i K CO^ ^-ftYf j*ft 

tttCJR 0 Aft On5:t #tti*5 (Langcr, P. R. . Proccc 
dings of the National Academy of Sciences. USA. 7S:G 
30 633-0637 (1981) . Z.tt'&M*? >\*i?7 1 > (fllx. 
(J^>^ >y'7 5 » IC«tr>T*U X^ U^f - KiCSSft 
SftSet^Hi*^ (Broker, Nucleic Acids R 

esearch. 5:363-384 (1978) ) « ffl-i*5fi(SfiB*>(C*tt5 
t'tf>»ft7t'y>, X h U^h7t*>?>Sfc(itfi 
t' > f/i * <!: CO If] 77. iV- m&^O ft \ t ft t> ft . 7 f v 
>. X 1- V? K7 f x>Sttif/tf*^5-ry ^Xtt-T 
(Sodja. A. ±S2, SfcHMannins??* Chromosona. .h 
E) , 7i'Jf> (Broker. J-.E) . 7^7TU-tr<>cO 
J: n ft ^ yt flj W . fi f * co J; ft ffi 55 5£ f,l fit ^ ch W t c ft 

b' -\ ' > / 7 £ > > M fi ^ «t M I 1* i -7^ > / 7 h' > > 
« fi c;> f.i.i -;y co r« ^ ftJI- /A <tt ft: R 5? « ir, ; s X -7- Zx <n 7c ^ ft 

fi< \ I * Z> . ( Wa r d W J; S 1 98 1 « f: 4 1 7 □ * HI » St It ! I 
IM<n*ra»aiP« , .«WSn255,223El- "Modified Nucleotides 
and Methods of Preparing and Using Same", ±5c£t/Eng 
e I ha rd t ® fC «t S 1982^ 6 H 23 0 *IS«»PJ?aiMO*H 
»ttUlHISB391, 440-9 "Modified Nucleot ides. Methods 
of Preparing and Ut i I i j ing, and Compositions Contai 
50 ning the Same") LTCOttffttiM^W/j £ t> e ^ II 



(ill) 

W 

a-f*rtffitt-&ff tjco-e^^o CcD^o&i/X-T-Aco 
-O (ill. co I i (I -T> 0 ^"CJitl« li" L b <it /i V v — v'Ti "C Jo 

iliifi (^o — » t^77- ^T4C04W*A~J"SC<!:ii"J i0 
SETA*. -tcofg, Cc07r-yt4TS±tC43^Tis!S£lC 
RJB-&b*l-tUTy U =1 S^Ktitbtl*. r >-f /UXDNA 
tiE. co i i ^ b W<Si± b L T&ffi8K» ± co Mif*H!5Ki tc 

fgr iS/JEttSt . * fc tt U 2/ ^ >/S»tt 7 L T 
T« DNA±C0 a «8 3 - X m& & fiiJffl * <h L X ffl l^T ii 
bn&C<h/^LLi*3 Q fW^.t£T..Tr.. ^/itiTii co J: 

fS^«f5K»coRtt3SC^yd(S{*±^* 'J x 2/ 2? 
F 88 'A<D&£ it m ift M fC 1 : 1 X £> £ <fc !S f S ft ^ . 3* (3 

^UT^'J X 2? U^-J- HSB}>tC^L-C10cOf,i-i-J-J£fiiSW> 
ft "J" <£> fc b * «5 f* & ^ -fi o "CIO: If, i' 'J j;v| r| j ft 

X t- A * # T & & b tf. KD £ « IS f+ ± <0 52511 815 ^> iC *t "J* 

CO fg #j m rh x X x A teW # (0 it # <7)fflT AS, C CO 

# L T W rti iB $ I C W A L ^ 

tf< ^^.E^LT^. ccOHT-tt->X-?AWrjE.'igas 

co Stfr tc ck o TS » (C M iB o *l Pi £ . 

$?jco^]« 

huM? Lfcct -5 (CiS«St6f*tt3g3*i^>i* U X 2/ U** 
H 8E » ch ^ b & & C t tfl& *Si X A Z> . ^ f S ™s ft ia f* (i ^ 
U X ^ U^-^ K I»» 43 <t CX( J" 58 fa ilE^> 3BS ct IT • 
rtKLTHfifCtt. SSxXT-AtC^^TffiJ^WijJt^^a'J ^ 

'J X 4^ U^--^ KStttM^c^;jg}>(0 1 ) Ifctl! 
H8B». 2) -y--y*7-f K8B». 3) ffll<07R'J? 

TcO) , 5) ttMtt^^k Stt±6) MAtfA^f U 

^ -r s s fc « si a<o to & t <n pk ^sflfi s t « & 
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v-fSKJRlS (Halloran.M.K., J. Immunol, 373 (196 

6) ) (Ci;oT, Sttt*AA7^fbK (MA«BrutI 
ag.D.^?, Biochemistry, 3:3214—3218 (1969) .Mannin 
g, J.E.^n Chroraosoma, 53:107-117 (1975) £-*J:> . 

(4 -7y h'Xxn-Jl/) yiJ-^*U-'-;U (Polilz.S. 
M. .Biuchcmislry.20::i72^:i7S (PJ.SI) oOJ; 0 /.i^^oO 
^- fl: "H <o Kfl4 tc^-j- <£> Ui ill SS O «i«S tc cfc "C ^i- 'J X 4/ U 
F^2' .3' -A-f Ka + x^fflcOfrift. 

i) 3iasac07i J y ^LXW) 
*D/W h'v^f KKfK (Sodja, Nucleic Acids Rc 
search. 5:385-401 (1978) ) IZ&rtXUt&lZtrtin 
Z>. ffli(0^tf,tiDNACOifl:iayDA{t (Jones. A. S.. Nature 

183:1003 (1959) ) -c*ntC^^ < >"/ ^ / 'N + li* > t 
fiOSJiS (Lowe. C.R., Eur. J.Biochcm. 73:265-274 (197 

7) ) ^LrfRSKAiU^+x^^jIsM&^UT^WtC 

a/Httx h->>BI5»W*aHI: (Dale, R. M. K. 
Cf, P. N. A. S. , 70:2263—2242. (1973) ) . *tt(Ciffi< 
AD^'Xt (Dalc.R.M.K.^. Nucleic Acids Res. ,2:91 
5-930 (1975) ) , y7 = S ^**t> t&Ui&^tLXJR 
& S 7 U # * *> I S <h 00 ^1 1 C fc S n^i ^ <r 3 tr </> "C <5 

y 7 - > J4l iE co ft^' : 5£H- co £ # O > # ;U — ;UM38 co ffi 
J fl ^> . C n t S J9i : CO ^ Ifi 'A $i 'AL •> X -r A 0) W t C f f 
JiUi co -o<r ;»;•-!-. t> LL > >;^f.-f{*±^7t' U X V U 
H 8r//>//^l : -VlVtcat^(^ fiM^r fi '-r^/j: 0(A f . 1'iCO^ 
U X 2/ U^-/- Hi'S^cor-- 'J >ywfJ:(O#«»Jj2! / iJ:tt(0 
^-ctl^< It, 3i*'J X >/ H8IS»S:WA^v* 
;U # - 7Kfcfi-iia Wcfc "3 £^lt^^W(!: 
feffc^WtCE^S-tJ-SCt^oIffiT'ifcS. c^ctti^ 

# r ;Hfcft i t tifliiOO imYA 3R fcfi c7) {-£ H] tc <fc 6 «fr 

ttM c^ x ^ U K Hi £ T-^liW 2tt U -c U T-t co 
{fifCfi-J^iEfi'(C<toT7B U X 2/ Kbtr/uoO c l J/ \C 
tl b £ IK 0 Att£ i-B: o <fc ^ * iP5M ^ Sriai^U*^ 

* U * ^ U^"-7 KiliJfl CO + J--y * 7-f K tcWT^JSfitt 
Cramer^, Chcm.Bcr 92:384-391 (1959) (CcfcoTfinb 

* U X ^ u^-^ K^mcOftli^^U X 27 U*^ KHEJtHC 

» -r s « & \tm x. mi%umm^ » s fc «x > k x o 

U 7 - 1: » fit : BS * ( c «t o T ± t % fi- * & # "4* * M co if? 

^ o'tt AWC <fc ^ T & ^nff ^> o DNA2EM co ffl 5 ^>4 r 'J £ 
ckD f *i!iftttHcMingt3<t6<Lonax. "The Molccuh.; Cloni 
ng of Ccncs-Ccncral Procedures". Chakrabarty(Cct^) 
"Genetic Engineering"^ 1 CRC Press. 1973. Pag 
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es l-30«CJfaOtrjil!^?»tlT^^. 

# ij X 0 H<&# U X £ U*^ H Ktt-tssss-o 
ifc«><0A!JCD#J£ttSS Dna + Ribo dUTP + ^vIS b v >X 7 
7 (Roychoudery. R. + Wu, R. , in Meth. in Enz. ,LX 

V.43. (1980) ) : iB3 r >*«S«Wi8fl:, LCy'7 5M-1r 
(1) ,3-7^;yat't>S (2) . S/zllt'X 
(2-7^ /X^yf^-^) (3) t^7^r^. 
flc<t0>S!5i:7S >Mfc (Perikch.I Mach. S. *5j;C<Cuatrec 
asas. in Melh. in Enz. XXXIV. 82 (1974) ; SfcttCcoffl 
EE 7 DA ft: Okffl-ffcfc-frLT) <Dale&«fctfWard±iE& 7£7 
R«) ^-L/T-5-nt^3B!<DMACO|inacDK3S ( (1) . 
(2) + (3) ) £©KJ5Sffl^££<fc££tr. 
±12^ « (1) (2) <ODNASS«#ttwntZ 

iCSKftSns Unman, J. K. in Meth in Enz. , XXXIV. 52- 
53. (1974) ) . ( 3) (DJBfrKtt. KgiaSHi^n* 

J8£ ic cfc 5 » 9 A ft ttffl A tJW » at£ K «fc *> JttJMt 5 

s nt v ^ * $ u k mms. &&mm*$<o 

(RigbyS?. J. Mol. Biol. 1 13:237-251 (197 
7) , ) . 

m a ttWK&n/^r-y?* an* f*. ffi as/7x u -7- 

7t'y>/^ SRaS-g-f*^ J: o &fi ^ « ft v X -? A <7><H 
* <7)353K^aH.5l{±C a5ttJB»SF"C(i <fc < & bttT& 0 

T mRNA £ 25 <K a? L T ft ftDN A £ ± T 3 C t f Z J: o T tl 

K<D«D-tt/if (WAtf* UdGSfctt^UdC) 
S ft H > /;» ft -J- K # <ffl A tf # 'J dGTSS) 
6 ft 5 t> <n T £ ft tf , *-ft (± W X. tf DNA# U * 7 — tf 

S2k fffift*. jfrLfff . *<ofi!iwai»1L £E«Wt\ tSiifitfco 

K^,«n<^) «fc ? ft ^ * s « wk 

aft (CM 6 nfc i£ IC J: -3 T-T-ffi tdl Hi S HttS! S n S • 
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^nti. A tf 7 x j -)mftv>£ o <t«f»lililiJ*r£A« 

o \t tti m 5 n r ^ & ^ m v tt « i c . ttssnw^a 
asft-^^ -cttsfe * n o c <h /rnu*. £.rzmz*ftmm 

Atf. Wahl^S. *H«3TlllBil4 i 302.204$*<fc) . 
5B ft ( C 5t 37. r> X V 3b % o . 

« « {* ra c7) H/s 5 > o ^> a (4R? ^ m» tm m -x 

?>filtf>Tfcfttf. 7t'y>, Xh^h7liy>St 
lfS«T-*(Eftft«. Ztz&^KtfmimtltilZUoTti 
* 5£ f¥] CO i> X t- Zx enjoin IliMftl Sftft^. KW* 

^ a « ^ w « * co ^ « r ffi as '/t r> & zf&st n> ft . *s j; c< 

«S *8 f^* co * /? ^ /i » h fi Sf i (7) t> co £ fll ^ <i C <b ( c o T 
h fst i I * > J: l»l >i£ (nfrMzm^j t\ fi Z> - 

1£ (w W "fe ^> Z>££\-±. O -< ) } ' X J: A' -r 'J 5' UNA 
IiII£i <0«i ! B ^ J: PI /i£ "C * S . 

t^^'J7^l/WH Mf* « .WIS U L T V^n^co 
JR 1 Ki»lJ«ft«)??tES:ill!lffi"rsC tiC^oTiaCW^I 

Ttt, WAtf- i>-7-fc5 7S«tfsc:iA<ai3fc5. *v 
-t 5 7 co t i j a 1 J =/ -a # u ^ ^ k co y y - a d n a i z xi 
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T£/W7U v Mt> ^n\zm^TWtifcMJj&£fr\Z 

^ftWtovxxAiewr&fiiicow^ 

M & tO IB f/;i!l!Jn - il! le W L T Xi £ & ")* « tt * 1 J * 
'y U -]'-/• h*<0 — asSrilltf^Ci:. rltr(/)iu^) Lc/) 

fin co ;n & ti« fa tc ffi -r s * ;u * > *5 « a $ 

^b&£*fflfe:2<^ 

ft S & £ co tf> co 11 ill £ ft *j\ 

co 111 a? ttSE AH ^ * £ f* <0 * fc (iifnii'MPco 
MAtfCEA (ia^ttMffl^lLetcWT^fAKi) (0J;-5&«Sie 

& £ o ffi (0 ffl ii tt*5fi iJI cO -T- TiE« S '# f*<0 

?r ft [iiT & e: <h (e J; TSfMUIH £ M&T £ C <fc ^ 

m to in a= u» -r » k« » 1 1 j co jgss an » t l x x co« o ie 

ffiJS &ifi^& C <hie <£o TfiM&H 1 CO A £ ESfttt^A? le 
-t -5 f/i <* £ «e ill T 6 J J ik <r ft tr. flS/KW £ (4tt JK/j: y 
'J n •> ^ ft 5 nt I > & 'N y p t" > *W (4» T*«St8f*i: 
COJSSS £LX<Dls?f->$:)}\^ T WiJK ffi CO "PIS * T 

!ii \z CO J;{>'yXf- A lett £ il] j£ (4^> Br 
ftc^igftieffTS. /Kit, feLiW/J^Wtt&a 
t5 n. ^ L T ,W» /j> b Sltf > flrtt & Wl !U ft £ 

-C-coBEfLScO^PfS Uj f*RJ ICW H'l i e fe'i £r T & C i b Aj: 

WM$Am\M{mtmz$mzn, Lxfttnzft 

* 5£ m J ( ± IB i5 J: ^ PI SI -I 1 1 H <r f 7 & -5 Ac afc I Z 

/Kit. *y Mi&raSKMMCMA. ^ 

awsaff. /hsa^/u. 77x3, ->'j>v-5?to 

ntti^ b & T * 5 -3 « Kft An-^EJl S fc ti— iEco4^A 
^^^-iHcOttAn^E^tifH^^fM^^SOT^^o. 

^ 3 aAn^a * tz (i-iiii co*! a atilt f i w 5 

ft & C t ^UJ * 3 a Willi « <r f1-:ri6TS C <k //US* ^ J; o 



cottAn^BiSfcii-jficottAn^attWA^ 

3 n-C 1 ^ -6 .iiCSt £• f r/j: 0 ^ L Tl-'i^ k\m^>ft ^ 
t/HK o/jw^iua- rv'n — y^i^j:^ tjeoijfi'ia'J*^ 
fc a6 (Ci H ^ 0 U W 5 DN A ± cO ffl li HS * fc (4 ^> S«l fi IK <r 

Pi<rfttfo CcOS^LV^^ MC^t1-^>(t!lcO^An^P5 

^ i aiAn-r-a+^r/tEf s»DNA+icff fli-rs^u 

lift 3i! x X -r A co -5 ^ co t o'n/^T * ^ Jfi(3 

m ; it t s ih i *f r ^> la 3- ?e fri f^/^ b u & x h *> o o z <d m 

£ L l > * -y Me tt 5 ?B 3 «5 A n=T- lx i fc tt-ilicOtt A 

£ iB fciliW to M t a ^> dna-/ a - y coM * ft t> co/^ b 
as. 

/)K LT«ii!liSi4Sn L Antt^cODNA&DHdT. SB 3 «J 

An*fctt--idico«Anco+(e?¥ffiTs^^n^^ 
cODNAyn-y^^nieiiito An. ^ut-^^l^ 

co lij L Ifl 5i£ "i* S a6 1 e J S ^ fcS 43 «t ( J 55 

fi(*€fi|illT-5fc40co^>Wiyy?ii <M*.JiiffllKx> 
L/ y — Lfcoflril!) &#ilJ!I"«J*-5"Cd&^-9. OtlVuWili 
(aS(iK(e/j* ^ S) //-enieiflW/M' yj *v Kffc3 
n. ^nie J; r? T ^ cote IL'i {e43 ^te 3i b iir/u^ffi/jR 5 

nsettcs l raatK w * te & o t wwf tsnz>zt\t\h 

*<c^. IE*«ett3115^ttia±tt+T«litJS4a?9S<fc-5 
ieRF (z:iEbti:/uif;^^/j:T) ^Kai^tiii-C*^ 

^-JKWie^K^ISrili^fc**- PJCCch/Z^JjEcOAc^ 
«eo*cc(e^S^Hffi'rs«BIJ4^<a:^, hLt-o 
X ^ iji £ 1 4 »/l *m I e i£ ^ ^> ft ^ T * ^> o h Z> ** 5J' ] & * Sfc 
M (eitf -5 ^ te <fc -3 T'J^ruE $ ft S T « ^5 -5 o 

1 -3ltt»W*J:tfKy«(a8f»<oraScO*W 
IZVJ&'f&btDX&Z)* Vk % m M t4 T Sii co * -r zf ' J - (C 81 

'A it s ^ i <j -e a ^ o m Wl m <t 

J) f^cOlHLlK. Ht-y*v< K^^Mi^-T-icoWte 
^^^i^cOfeVjcO^U a'X 5/ U^"^ Kcoft^ffittit. 

2) ?£&|cODNA,1t'y;^-f K*><t c^ttih 1 ? tcOWie&«) 
B^cOfctocolfiQMcT) It *ffi tt-ft . 

3) «McODNA. aiSH*3<ttfffl;^T-chcoW(e/«c5M&<0 
tz^<n^v'hv< Kcoft^tettfto 

4) &K<0DNA<t!KaHtoaie/j:SMftWJta6W 
-T<oft*ffittft. 

5) DNACOlEtUH. ■'t-y^^-1' K t5<fc6<(lt^-f t<0*)ie 
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±32 ti 7- =f >J - tC tll» 2 ft 3 W liTE <7>iffi 0 T 

1) sfU^^^U^HO^M-tt 

*JBW«ftftJ:C<a7£7Syft«cJ:*. 3fiffiWll.l2. 
B.^WYT^nAfti'J:^ : 3SJSM2S. 29. 30. 

fbiCcfcrj :^Afl<Wl<U7.l8. 

1) . 3. 4. 5- 1- U ^nnyT^/^Ot^iWUe^T^ 
i/yy -> >fflW>03iAi=frM-irfeftt3<fc-s : mm i . 

E.2.3 - v^nt yn/t^-^twSfBS^TST-ry 
*,yftiiTHf7 J ->>-!B»<oiaTrM-ttft«i«ts : 3£Jffi 

{« 9 . 

2) ffie«<ofl:¥iSttfl: 

A. ya^T-t^fttZct^ : 3SJj8M13,14. 

3) +J--y*5-f HWM-ttfb 

A.iSTC^'y^^-f F(0Sttftir«t5 : SBJSffM.5.6. 

4) my-j-^rmt 

A. t*^> : SBJffiffl2.33.23.24.25.26. 

B. DCTA:3?JffiCT3. 

5) DNA^ililtJK. -y-yrtv-fK. JjJ;tffl«>7±<0*r 

A. gffltJ'MD : 19. 20. 

B. it7*7^ K : SEA8M19. 18. 

C. 0i»-7-^O : &MM19. 10. 21. 27. 

~jmm i 

DNAC03. 4 . 5 - h U ^ □ a 7 - ' J >(C J; 5 tttt ft. 
I00mg<03.4.5- h U ^DDT-'J >l£50%DMS0'f'CO2. 
5nil COO. 5M IICl»^(IfS?114'5n j cLT5fc±t?ffiJJI5n. Si 

/£ttfflj^cSJjn*Gft* * LT* W«|fittlil05>fBllBlK 
Sftjfc. 300a 1 cO/K^3Il^Actifd DNA<Olmg^2M*3i; 
;KftJflA*-y7 7-pHC.0CO300M 1 £500 /i I DMS0lC«kO 
ifSCrttGftfc. (DMS0(O^Jjn(C<t Ofi?fft*cOplIll8.3II± 
. 20 m 1 (OWt^MSStlfcvT^'JAfR* 
?)<*ftKr5JjnSft*LTSE^^ 
ft . *? IS w Pfl tr E ft * : f5"F <D rZ m \*mto} iff T ks*- * 
ftfc. l?ffM^ttx-<W?«WfiS7>^r:^AT0.4MIC*ft^ 

HJ ';dp7'ZU >-fSf1:ftDNA(/5^^-;i<!:(OJZfi;, D 
CTA-SIl^^-^-;!/^-^-' > / - 7„ <fc COK&WM 

3.4.5- I- u^aar-U >tr«fcoTKtt{l:SftfcFd 
DNA (steJ/SWi) ttO.iMrt-fc-f V-^t^iStCOO.lM fcllP 
04+t?W»*ftfc. CaJRSKttO.lM DCTA-SI! 

9) ^fitfuasft, -tLTT^^>»iaflT2ii*rMi 
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IC <fc o TBfc£ 3 ft* L T&DNAtfG50£ P7h^77-{- 
cfc o 'Ttf » oft-r LT-20T: TBr ftfc. KWWft 
iftfcDNA^-VigiCTSfc^lCttMttNiSrffl^T. 60% 
(7)^7->^7^;U5ftT^^r^?r^L/i. 

iBJffiffl 2 

t:^^>-N!ISXX5-;K0 3 5 U ^;Wi«7kDMFe025ioI 
'f « ?<m 3ft*L TO. GMm/KfiS V - y (7) 12m I 't 1 CO -> X t - 
7 5 WW h'D A ;P7-f l<(/MMiftiffilIfltfr2Fft. *LT 

w.LCfzo m&miAvc. MiET-ci»565ft*UT«?* 
(ifjOBiT^ l-x^y— ;u*iz«8iS*ft. lgtBNaBH 

tWS»]3 ft* LTK*i}3jaSt±75 , C 1 P5(!S|B8HsSftfc- 
X5[y-^iil»2cSft*OT!ftlM HCI#HS/)n3ftTpH4. 
SKMSltSft. *LT#tt35 , C. MJETTBfciE-Sft 

fca<)«c7;brf>1*PBa"FTfrat)ftfc. HfMEJSlttnl 
(O Kmi ^ ft fc 0. OlMft BE (04m I £ jjll A T «>* f 1 3 ft * L 
xm®> 3 ftfc. - ft S <0^1ffltt-lHli*iS 3 ft* 0 T«2£ 

3£JffiM 3 
DCTA-S1I 

DCTA-^av-T KtO 1 5^*;U/;«2.3- yf^Xf !/ 
>cO0.2rai£ I- U X^;U7 = >tO0. Bail £15 050% DMFC05 
mlir^iJII^ft/;. KfRfttttiTJUrf^lSBHStTic 2B?/ 
It!]. G0-70t:-e* r fK5ftfc. 3«if?S«(i*ft^O20n!C0/k 
^ ^aSO^ft. 9inl^*v H#'J _-l-Xx(ODo\vcx AC-I*vA 

± \z id Vi s ft fc . v a ii Kiffl »« f I 1 i c ^ ^* - < 

&S£T-50o!(D0. IMfi^fiS/SSSTflciWSftfc. DCTA-Sllli 
*CO^0.25M llC!-CwrL[i J ,3ft^ 0 fWftfl77';x 
3 >tt&— U-^ft, sK36t!-OftT40 < CMJDETr«:jia5ft 
*LT3KHtl« (300mg) (i 7^=f >mWZV-20V T'!tr 
ttSft/i. 
561iSffl4 

I - 0 6 - 0 - h a -D-TW bf 7 

T*ft^7>*X7^aMftUT75y?i>r^-4-S/j^ 

/i ti v ;u ti. v e Ift Lt^t-^ «■ >& jfsri^T r £ c ± 
i W7^3-ASi^^urffifi:<t-t*''jti/t. ceo 

^CJffifflTli. « - -3=-JU— cl - v>/ -> H. ^avcA^Wi 
^ J: v > / - 7, ?W3 vctVt <»: L TSC« 5 ft 5 . > ^ 
ft PJ fftt El ffi 3.? 3 ft ft W <h Sfi« O^/ i£ -C ff ^ ft 
(K. Cramer-??. Chcm. Ber. 92. 384-391 (1979) ) . 
23gCO / -D-7>/yH #400ml (07 77 'J a - 

htfjy>* \z mmvzn. * t raff? wa* - ttiBft 

14j±-C-l5t:Hf!VflIH-^ftfc. sonir-rvja- htT'J 



v > tt4ot . wet * s a ft * u t saa tt ^ □ a * ;b 

£ t tf> IC50"C //^^--C^ £ ) - 
3I££<H 5 

6 - 7 5 J - a-^i!'-D-7>yy KA-f Kn jr □ 

130ml <D7ZfV »J a — K/^y — JU + <O6g<0 h^U — 
h (*1SW4> <^i£l;UrT£&7>*x7tCcfcoT 
lSfa£ft. *LT16P*fiiK 120ro^--h^ l — ^jffl?E 
a ft t. Bffjff K^lii/>Jc«li*tf£ d:^ IcSItft S ft* LT / 

^ y - ;Kii!SiS <t o t Hsi- a ft* vt- i od^ 7>' 

» -3 to K v a 7 EC «? « a ft* L X iS Jft Kffctf 7 
x* >Sffif* LTISift^rilDiST^ C £ IC £ o T Jfc-£ 

lCSJ!JD1*£ftTpH5.0tCMiiBaft, *LT7k/jW£T40 

tt^i^ti^ Miiryvua - hyj?y-jucoi5 

ml £77 V U a— h X^ 7 — )1<D\M W'i&GrWit. £ &IZ 

» a n * u t i£ !.y f* sa so m i co r y v » j ^ - h y 9 
y — ;m*ic mm iUriti'M J3i a n. 25m r/'/vUa- 

hX-xn^^iJLUi^^fb^r^^CL, 2.5g/W KD^7 
□ KSflJt. 
6 

s- (2 -y;!^:/hx^;io - 6 a -D-y 
^;u-v>y t:^y >F 
GgcotL'iTx!/-!- (&/M'J 4 ) te2Oralc0ffi*-3>L<OT3S 

v u h y ^ y-;u4>fcfi?«aftt. Kiteftifiictt l, 

T. 5raI^1.2X^>">*^^-^/^)JUaft^o Kfffiftift 

(ii2o*cioP5raw^- ^ u— ^awasaft. 

\&JrM<D& o (C LTifflJ.'Eanfc. JKLi(i3. lg"C«fco t. 

2,3,4,6, x- h77i:^ - a - D-v>y fcT ^y 

c a)ft&tt(iWf : rftlc3iI'liS a ft t i Sifl^y/rJi-CMS! 
aftt. (D.Horlon, Organic Synthesis Vol 46. p. l.Wi 

I Icy N.Y.196G) • 
25gO«;jt^V>y-7Ji60inlc07-tr^-^^ ay-f KIC 

tf-*U«ttaft*LTK3g&i^ 

-5. ^DP^A. 300ml, #3 >x>tf— -Srifi LTiS 

Juaft^TKESSU*^ 

Onl<0*<0±^U://ftt. JSiEftttlJi»J&o- MC70 
aft. ^LTW«il«U^Lli)i<i^fcHtiByifC)K<!:300inl^ 

fiftffl«ftv-y»ifiSftOb;-*-«)*^U;*«njt. 

*f (8 tt f0 Wl#H a ft* L T Jffi 7k «i£ ^ y * v ^ A (0 25 



JUA^i&«D-^U-X/\'^U-^-4 , "eMEET35aiiiC 
iBfcSaftt. 50tTx-x^«^iBSSTKfl!ifilcfS 

jjpaft. sjtiSjfiJifiiatc/AKaftfc. «iia«^aacc«fcr> 
t r* £• a ft* u t *z & x - t- ;u tt a m ant. at ii39 

s- (2 -y;^j7>x-f-;i/) - i-/^-D-v>yii 
- i-fl-D-T>y K7/->;^7 7< K 

60nl»*DMF*tC10g7"t h^anT>y-X (StJJSM 
7) <D«ii£(C4inl<01.2X^>v*-;USfctt5gv^x7 
5>A>f h'Q^D^'f K^cfctf5gcOS>*fkKfi?V-^7)< 

7;u^>5 , ;uflxi>\ 0B*liS]. TorTisii-a^iTt^^^ 
?5iffiicifi)j»ant. m&wiiw&-ix$nx- Lxmmm 

y -/M 3 an* Ltf e> u < nisi a n to. im v x 

•^^y h*tl"f K^pIISS.OtCMiSTStrttCiJsJjuan 
^ *LT3Sa£a^(i^ia^5PMBi^5ftt. 2nlco*fi* 

m m&hu a- o n * l t &ftM tiirtiET tc i* i;- a n t . ^ 
y.y.t isft^fls & o »»f ttWi a tit, '.Ui3. ig"e * ^ t. 

l , 2 y V a -L- 7 a / n"-J— ;t( ' J: ^> DNA^ Wtt ft 
x-7-;u i l'co7^a K > (i.7g) coift*ift^*iS±"C 

?ft J5J a ft* L X 1 . 3m I oO 7* a Uii^k^ '/ ^ AtfU'U S "C 
Cs A« in A -6 oo <r f ■* t A O Ifi It TIC*}) -3 < 0 7.6ijfl a ft 
f- a x-t)1 tfffieuz 7 P, zf > & »X s ii ir C £ !C <fc -5 T 
SS» W !C a ft t . £/, T(7)^^ JC III ^ b ft O DNAiiDMF 

jtf ^<offfjK*'SMicT^t«)tc h'jx-r-;ur >^-x^aw 

250 ix I cO/K t 4 J cO0.5mg0O31I fd-DNA (SW>W 
(C h U^^Aftaft^) /;*3.0n|cO70%X^ y-^^U.5 
M h 'JX-7";U7>*X^A7ir-7- K p!!4. SihitCiMCr 
-ttbft*L,T50xi 1 CO yynty DA^— VUVn'f^^fJjU 
anto sS?fi&i£Jc^PffjTr-C37 < C, WMBlffSftt. E 
jBttl&3t<Z)JEJ5i(C«fc-3TEffl3ftfc- ttKffiiR^{«(i« 

etic jsie a nrffiflsa ft, * l TKoxAtio. 6m i A<\zm 

m a ft * L TG50 KiM (C J; T «£ Hi « i L T * Jl J ^ T 

^ Kttiaftt. wflifiii>i-ft077^->3 >si&-iton* 

LTKftiUiO. 2ml iC^/ha tit. 

3,4.5- h'J^DQT-'J >DNAcODCTA-SIHCct^v^;U 
0.2mlcO* + 0.5ingWISf.CH:-ftafttD,N , A (mm 1 ) 
^90%DMF+2.0nlcO0. 5M h »J X^;U7 >*xrV A7-fc-r 
htM&aft*Lr h'JX^;U7> : EX'>AJH(ODCTA 
-SHCSOagTiMfiJllUSftt. BEiE&jf2iiWWT4P?ilBJ. 50 
tTB^Sftfc. KDMFl±«J£T, 45rTRt-2^ft*L 
T KDNAtiG-GOEia *C «t o TWffl a i It. 7 ^;UcO Pdffi 
50 ti*^i4/^WfJ;Ni63C0^JHiC € toT^i>l£aftt. SHJKC 
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J: ft t f * P ii J L T f> . 3 i Ji « r <h I C v ^ J U 5 ft X ^ . 

Jo o 7 */ X ^ A ifi <h y 7 /* *> > <0 *f t C ft £ *'/ £ \ t 8 
{iK "C fc ff fill; fittt £ * x. (H.Fischer, Z. Physio 
1. Chen. ,60.696-78 (1009) ) , r Lt 2 {iii!£TtefiS22 

£ ft T I > W £ & tfS * Sr ij£ ~r £ (H. Ko s s c l . I . Phys i 
ol. Chera. 340, 210. 1965, E. N. Moudr ianaki sTf. Biochiin. B 
iophys.Acta 123.421 ClOGO) ) . Jli— Oi+/uJB«CO« 

TCicDEt & fi W- b -tt co&'tfS £-fc ^ a - z (c ra £ 
T&jfcAfl/IH^ftTSfcfc (J.C.AIwineSf. Methods in 
Eruymology. Vol. 68. p. 220-242. 1979) ) . fcLKJSft' 

CO a fiS ( C fcl £ T & i6 CO S » # i ii £ ffi fttt^T^. 3.4.5 

-X.N.N.N-f hvlft'ES (DCTA) iJ<fctf *&tfi<0tffi£W 
- 0 it /u JB « O D N A 1 1 #4sJfjn "T 3 46 1 C JTl ^ O ft T * Jfc 

\%9 anT-tT-frTfrrt KfipIM.5T7f r — >tSJS 
L-C-S)tb'-^K5Sf*«:if5riSL (eAV^fcfcft-T) , J. 
R. Barr io3k Biochcm. Biopliys. Res. Commun. 46. 597— GO 
•1.1972) . v-T-^>tSpII3.5TKJeL^-LTy7r:>ttp 
H6.5TSAVTS. pH4. 5T'tt^7Xv>te^<£t5Lft 
^ (P.D.Sattsangi* 1 ?. J. Org. Chcm. . 42. 3292-3296. (1 
977) . 

A -J— JUSffll^SCtKcfcoT. MttSR 1 a-/nMfc« 
title Q^^ttS^frTT. 7USfcli7 5>IS 

WflstKJSTTSDNAS^^ DNA 

5' -0'Jy>t/^7i<h (UMP) 0«h7> 
77y7-l ; Wtff) ' -'V'J •>*> h'J;]U7x-f Ml 
^fcofiMOI fd-I)NAie WMVj *fflif-Mll 

4"ViV'.:^rrifVc06t)()/( I {2400// k</)DNA, lmM CoCI?,0.2m 
Jlxf-t X U"f I — 0. 1 M 3 JUfiS . 25mmo I HJ X iii 
At.lmM UTP*5cfctf400Hifi<^*aS h7>X777-« 
«tr. KfE&4»0)JBl8pl!tt6. 9-7. OTfc o fc. 

y-^Tf£iI63ft*LT400/t 1 <Z>0. 2M«fi5V-^pH4. 7 



(15) ».ilF2 5 7 7 S 8 1 
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*5a'J*a5a)S6{tiiB5i:7 5 yft. 75yM#t->*3 
J: D^-T 1 - 3fc«8 SS Ift DNACO^/ilc 

#?ffl?E^lS£O450/i I (S. 400/r s^fflv^JWtStl 
^DNA mmmil) . 0.2M««SV-ypH4.743<fc^0.lM N 

ai04 ^nMMT t ^raT2R?/r»n^s^n-eLT 

«iE&i«ao. 3M^^fB* U O APH9. 0-9. 3^-C¥WfK* 

70 — frGtlfc. IfiDNAfffffi«7 5 yfit»0)l -3 

JtSZtuym, >X-7-7 a Sfcia6-v7 5 M 
*tl->. PH9. 3(C,!«i!ijSntlM(OX r* y ^fffffi&ffl^^ 
S) {CcfcoT0.4M(C5nfc, 

f9 S ft fc v ^ 7 Jfl2£ (iT32<0 £ -5 ICNaBH* TiSyc ^ ft 
fc. * (laii) (fl:0.2MICSS6L</S*aftfcNaBH4tt30 

y hx^y-;u^^^o.4M/ftiKy-y4 i -e 5 i z *<b^ft/; 

yj^Z.^COG SOiijgiCctoTKSSft, &DNA§#77 
^ /7x3 >(i^co?5Cr--ti:bft-70 c CT7^^>?;fflaT 
(ClTf^^ftA-. ffiffl<WiCDNAIiX^y-7UTit»Sft-t 
LTBfSl^A'.y 7 r-tciff»* ftfc. 
*ffi«13 

H) x^x7UttTS2<Oii!iOH3HS!$ftfc. yn^e^teco 
1005 (13. 9g) H50m!COM*DMF^fC^^ft. 

C<7)fi??<etC*+LT100 5 U^EJU (20. 6g) <0N-N->*5/£ 

^T100a 'J ^E^coX-A-r Kn*'>f^-»-f 5 K (1 

oo?i«jjffii:LTn.9Ricasfin*ftt) A<}&An-t!:eft. * 
(7){ft/N-r HD*->i«*<oawsffiii!t^fcy)^-2oic-c 

ifijaflJfC^^T. DMFttM£ET45 < C-CK-£Sft-?-LTffi 
ttftXX 2 - y □ b ffifSffl 5 ftfc. 

31 JEW 14 

40 0.3raol^ r >te/\'-v7?'— pHO.Q^cOIgC (20mg/ml) 
MSO^coyaAWfiS (2EJ6W13) (ONilSxXxJKOlOmg/m 
lKff«O0.06*ft!,U^Kftiftifc. S«.Wt-Hi-tcOf60. 1M Na 
CI 0. Imol^r^iii/N'-y v v-p||7.r>(C^LriSttr3?ftAc. 

DNA-IgG^ r ^^0OuJi£ 

0.3M*Ofi5# U l )AA7 7 7- f I^^D*7tfJKt 
IgG (3IJKW14) <m.Gmg/ram£&T7;U:*>#ffl&T 
T?*-KttSftfc*ffl5^7USftfcDNAi8ffi (HUJfiOTl 
2) W3>«/Blt*C2P?iP.3«l!lSftfc. tfrX-JhXV 
50 J - ;U0. OHW-r iS/ffl * ft ^ L TiAffifttttt fi" W 



iu/s t 2 w ia a k & 7' d z% m m £ & s n & . 

ftDNAtel.OM NaCi(C£^TtftLliSn£. I£DNA-lgG*£ft 
LTO. IMiBfiifi A 7 7 7- p!I7(C» LTiStJr £nT 

On 1 ft AfiJU / \ -y 7 r - ' 1 1 tC ffi iW Z U^L'C MM I fiG ft 
IgGA^O.OlM NaCl, 0. lMfflfl6JkpII7. ^cOM 1 '^ 3 P«f 5nfc 
Bio-Gel p-300 * 7 A ± T 5> WJ T S C «!: IC cfc r? T »fll H 

nt. 

*JBf«lG 

pBR 32260 /KffifL 

(3rag, 0.01a 'J^iW SfifrGmMffliffiV-yp 
Iff.SiOlmlWCjSWSftfci.BR 322 DNA (100 u g) ttDal 
(Nucl.Acid Res. 2:915 1975) tC<£oT50r 

2Mft&2mMEDTA&£tf0.01M h »J XHCM J Tj2ITr;**lfco 

*5Hft P RR 322 dM(D3 0'mt 

lolO. 1M h U XI1C1 plI7. 5H'cOilS^JffiM/^€»cO*ffWbDN 
A^DalcW^yVUs (Nucl.Acid Res. 2. 915, i 975) SrHJl^ 

-c i mg (o 3 ^ * # jju tmtz* 2or 2 iKV nn co j* *s co fg j@ 

H 1 2 [* ^ D D 7]^ ;u A T-ftlili'i S ft L T 3 * ft 3 ftfc DN 
A«0. 02M !Tt>ii <h 2mM EDTA&fttM. Oira N 'J XIICllCttOT 
i2flr3ft£. E5}*83ft£DNAW:N. ^ -j ^ +hx> H ^ ^ U 
7 - "t\ K iS * X * X X t v - 1: D N A v - *£ 'c L T E . c 
ol i 7)V1i 'J *X 7 r ^-t:tC<t ^i!Efc2»iW(- J: 
ant (II.YanasakiSPCanccr Res. 37: 1389. 1977) . 2£ 
ffiftitfcttDE-527^ /-t;Ua--7,*^LT«illian. 
LT%?\/*T\-\mmtLT*~-t>J'J v9 5-3 

5 - 3 r > KxK->>pBR 322 DNAC07 £ ><h<OKJC. 1.6 

lml 0. 1M* r 5 fiS V — y 1 1 1 iC jfi tfr a ft*: iW K *6 ^ b CO 3 
^ KftDNAiCllGng (1 S'JtM y'7;/vt- + »« 

fin a n & . fig 5c £?k ft m \*7)\,3>T~m a-t*- Writ 

£tC0.01M h U XIICl pH7.5<0^i£4rrSftfc. 

77^ K*J:tf 6 -7£ y - a -**;U-D-v>/ 
C^iSffl 5 ) (c & K fi> * ft- (■** H W tC Pi - T- * £ . 
&Jifc«|19 

i -x^;i/- 3 s y £;u*v< = 

K (EDAC) ^ll]l^7i^J:M^+y-Mfi(fi 

lnlO.OlM NaCl pH7.5 (HC1) ^iCffiiWS ftT^&7 = 
/-Sfc«-*;U#*->-*ffliSttDNA (SJfcfflll) (5 



0/ig) £311- H 1^"/ H7t*y> (50 u g) tC 
WLTSragEDAC^rSilPant, ttJE*ttttl«Br'C20WPnl 
KK«sn-£LTDNAtt4M CaClz (0.03ml) ©ffittltcj;-? 
■cai»t ti" La6 0 n/:. DNAtilml ^C 1 ! 7 WJSW ^tlr LT 
C cp -T- JflCi « ^'i i& Ifi l H ^ -^x ^> Vj> tc 2 lHlJ^±*Si!i 
x.int. .iSiiiiii w-^ftDNAti-f a y b't-r->-i:7 

7" D — X8i fn ii: iJ v A (K.Hoffnan-W. I'NAS 77:4666.11* 

.HO) f|*-e8ifllffitMMin/i. 

-i»£JiSW20 

10 *;U#+i/'\=r->'^-EtaDNAC0N-A-f KD^-^J-^ 

X KU7"N7t:v>^ft 
DNAcOSliiiaffil 

*;U**S/*fflluSjftDNA (5fc5i4flsjl9) (50 /i g) tiDow 
cx 50-WX (El 3 N + ) £«(C*fS«cS:iS-<aTSC£IC±^ 

^ n^c L Ttt<£«& i tl tDNAtt v > 9 a ^+ 

Wy/^F (5.8mg o.05^e;u) m&hutinT^z> 

20 M/kx^-T*;U7]^;UA7 = F (0.5ml) «t>tCfS)!B$nfc. 
iSia-C20Wri , .IcO»rjiff{co{6, sSK*eft(i2a'Dy>!8in-€-L 
"C J^tS t^: 2 IKV rai 1 OraM NaClfl^jgtrr^nt. Q.zmvffc 
iJi. pH8.5 (lml) r(j(ci8«5nTt^XM/7>7t'y 
> (50 /tg) tiN-A< HD + ->U">yW a HM-ttft 
DNA tc ?£; JJH i n U X & ki i'6 « 20P* Pnl K K 2 n-r L T 
O.OIH NaCl<75*^i2frr5nfc. »X h h7 t*^>M 
frDNAtiCaCl a aiW^3<fcc^ftfJffi3nt£ra« H V Ic'Tj- 

J/? DNAWyU**-!/— ;U£<0SJ6 

DNA (1 // g) r/7X^ KpDK14^6(OBAMWA) tt 
0.025Myj** + /-;U (0.2ml) MMC/Stt S LT100 
r30y>^H^^*^'I 1 TJjnHin/Cc !SSJtt:ftttlOiBM NaC 

din "f (C . K *E co - i« » ttl IC 1 Tpli £ 1 - 0 (C M-T 5 
t^rltl OOt: T 30y> Jill tt'r ^> C £ tC «t ^> T fH'r'/ 'J 

3 >SSttS. Sr7'J J >^ntDNA(iDE- 

527 = yir^a-X^iinLTco^tBtc^oT^i^n^ 
LTilSHSSntyU >tt2!fll±HPLCICJ:-3T7>WSn 

7 y ->>7yC/ hcOfcT-^iiViSWltti (R.Shapiro-??. B 
iochem. 5:2799, 1966) &70%ooy7/ x>^KJftSnfc 

'^ffi0'i22 

N - t'^X^ -4-7a;-7th7x/> 

20nly^"T-;U*;i'A7S H (DMF) *{cJS»antt: 
3j-3 t /-N-/WKD*y + /J'yWSKX^fJb (50 
/ig. 0.0145 'J COfS?fttC50mIDMF<i:100mI0. lM^ r > 

B8 ttt A # v 7 7 — pH8. 5+ iCiSW $n^4-75/7xX 

5<? ;i7th7xy> (4.35g.0.03 : t;u) a*ffiina?ftfc. s 
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iat?20H.vnric/)iZJi^?«. 3lt?»Mttn-i M J--XA'#i/- 
* - T2« J6 S ft S C £ lc J; r> TBt-fc ts ftfc. «M illittflj 
MH$fc-30. in nc itt r>fa/j*ft*cof£5 %!Tu*fey-y 

Tt 0 W /i* ft 5 . £ JfcttttX * / - <& ^iffifttt L 46 

tu^A'/tWH (o. 7ri«. 75 u //n.irm 

1 * £ ft t; 4 m 1 v * * *'t > 1 1 i r ff? ffi 5 41 . . C ft ^ 5 n I v 

> r i i tc s ntz n - t* *-r- x a- -4-7^^7 
$£is0m3.5ii?ra^ 

3IJ5S0I24 

I. N- fc: 5f*-XJU- 1. 6- '\*-U-> i>*7 5 > 

y7fUJ^7= F (5/tm) 'NciSWSftT^* 
tf + ^-Iz-N-A-f Hn + yitd? *>>-T 5 FlXrJl 
(1.0g.2.0S M-T^U) ^0.1M*"VfiV-y (fiOOiDl) 4» 
■>7 5;^> (1. I5g. 10= U^JW (nfiSiiJtKSsljnS 

#U-*-(CJ;oTi«58Sft. 10ml7fct'(zP>fi?»Sn-?- 
UTDowcx 50-WX (H+) JiT 7 n "7 h y 7 7 il^tt 0 
ftfc. * 7 A »50% ^ ^ / - JU*i8iffiTfjfeiBS LT 
50%**/-;Mcff?ifc* (0.3M) *(rf^LT^5MJX 
*;U75 >£ti*^£«tiL'.77? >ri >7WBtf>'=>ftfc. $ 
^£ fli I ri X — -r J I/ ~C '/c ^ £ w -'T 0 W i^tl^c LTDMF/X— -J- 

C!h - CO-CONIMCII.O.; -NII-t'*-J-> 

20tnlffi/KDMF«t 1 lfJUf>K (0. 44g. 5 5 U <£> 4 *C 

KfrlflLfc/ftift'W V y-T-^ciDJfcrt'Afl: (0.64R 5 
>'J^il) -t^^h'J-N-yfjr/^ (L43g,1.5 
SUt-W TWfittlSftfc. £cofiiJ]£T20»f£. Idling 

ml DMF£30ml 0. IM^rtS V — ^'l -1 tCiff/W S ftfcl.N- f 
:*-;fx;U-1.6-^*+J>v7i> (3JiSffl24) <Off?ffi 

KffiJjnSftfc. 4r i nsrawKJSafft. tttiEftifltttEc: 
2005 nn ?;< ?& t- a* b it s ft * l t sh * t « •t 1 t tes w s ft 
fc. Kffift iilctt f> 'J * y 0 a -7 h V 7 7 \z ± o Ttt 

ciio-co-coNii-(cib) ( . - mi- tr^-^> 

tlz-^Ay^tl-fK (54mg.0.55 'J*^) #25 /i 
l*SSfi-> # m> (0.5ml) rfi|cJSH?Snfc. lml v 
:**1t>4UC»«3ftfcCH3 - C0-C0NII-(Clb)6 - Nil— 
?j-^> (3USSOT25) (0.21g ^MfllStl 

a8tt3Sf^»HI HJ: o TlSMs^n >Tifci«it 6 ft 

-tLT-hiOttWTSTjBffiSftfc. !SfilK"^4*ttv'J *V 



;H: T ^ n -7 h y / v 7 ic 1 1 b ft tz - 
0S*S«27 

DNAC7) f*-T- >ft y U **tf- JU»*S»t (OSJC 

h >JX^Jl.7> : E:X^AiSchUT^DNA ^1 

oo /i i *ic«?A*3ftfc. rntc*tLry/^;^JUA7 
a K»h (N-t'^'J-x;u (4-7a;7i^) ) y u 

(0.0SM) SfcttCH0-C0-C0N!I-(CIh)« - Nil — 

M^^-y (o.or>H) t0H?ift"<nioo/£ i^isSJnSftfc. 

ft (i * ffl ft StSftlf 1 1 1 OOt: 30 7 /> * « 5 ft L T« 
7^ l»T0.01M NaCKC^+LTiS'WSftfc. Rtt;4*<0^c£r 514 
iWtlJdi^fc^'J >^ ^ ^**> KWiBf"/'J 7^r ^r-vn 
>tHPLC«i3e"C , ttiliSftfc. 
3SJSW28 

o BR 322 DNAOOynAft 

0.r)MftVfiSffi/\'v7 7-pnr>.MMc?s^5ftfcpnR 322 o 
na (100/2 (?) <7)iSift*(c*tLT:/DA (s.rj/ii.o. is u 
//ffiijnSftt. IJi^CftttfiO , C3O05B3WHSft* 
LT0.01M MaCI(wttL"C5E±iCSWSftfc. 

~fu A ftp BR 322 DNA(0-J-*- JUt<»SJ6, *>Xr7; 

0. lM*^/SSJaplI8.5 (1ml) rf^OAft.BR DNA (500/z 
K ) WfffiK// x 7. 5- 7 E > * fc tt 3 - / 7 r h ~f D tf 
5f>fi6 (20mg) (Ot^ft^t7;U^>J?DHaT3£jaT20 
P5RnWK*ftft:. 150tlfc75 >-*fett^;U#+x- 
KttDNAttO.OlM NaCIICWLTiSWiftfc. 

■^PAftnBR 322 DNAC0 7 5 ><h<0JZtS. 1,6-^7^ 

J« ynAftpBR 322 DNA (100 /t g) 1 1MW1. 6- f>*7 = 
y\+t)-> (1ml) C7)^i^tt7;l/n'>1?(ffimT'C65 c C 3 
P. , i|K!iJII?*5ftfc. PrOftt7 5>KlftDNAtt0. IM NaClIC 
WLTiSWSftfc. 

(RFJ-ffif.** 'J * ^ Ui-T Kicti'iftSftfcffiaHcoftfilt. 
ff7 : Wlc*iWft v ^;u*ftfcDNA(c3Kft 5 ftfclgcro'jgra 

Ft! DN Att UiiEM 1 1 (C 4-5 ^ T iiB ^ *> ft ft: * f t 1 T "C >k Hi b 

v>7.77v-if4/n^ruMPT*ffl7^c;usftfc. ss 

Vr; *«Sv^^SftfcDNAtt2.4.5- h'J ^nn7X'J > (*JS 
Xffilffil 1 ) ?}&mt£n*LX&l&m\alZ)£*$fttztW 
-/j: « (tT "CDCTA-SII <h K tf; 5 1t ^ ft Ac 0 v ^ ^ 

0? -I i £ncTA,tf * ft ^ ft /: ONAtrJ:^ r? -V *« v - y / \zx 
oTKEftift, *> 7.^-7^ >^JSEr^ft J E*LT-Mtii^l2 
-CiS^fc<fcolCV v^A^OA-f H7< KTiSvcSft 
fc. CftttirhTMC^AE^il5tC^^Ti±^^*(t*eJll^T 
#D7-fe5F^ftIgC (3SifiOT14) ch^-tt^ftft:. 
56iTfiOT32 

jRt8f*<fc LW^f'J *7 7- yM13a)ffiffl 
5/? m^l«ADNAft-ffi<OT s J£SJII^T, tfttftDNAffifllllMl 



<D—-D(Di&%:£LT* -~D<D!M— bi±AyJI5WC0 7 

te-^cotfifk, -o« (g-) *>i±/v* wsiwifoBm 

(c'/rr. ;n%«tt-&YrLTt^cov fflitir. (+) i-liKi^ 

tWOWCA^-j. .iStC. < + ) Vr — >ww^.tj: 
Ajl^xmMj 1 ^ ;UXI DNAid!JEl«0J:-3>SIW't<O*fe^DNA 
ya-y^ffi^t^^^^^^h^ <«i»f*) t L/TJFi 

3«C (-) 77-y (M ttMAtfl.2-y 
* ;u # - ;UK3E<o J; -5 A y */ / •> > M ff it« <!: ffc*K IC 
KJ&-£btt&. JSG (-) 7r-x't , c03SG (-) J#A 

41 - G ti- /u JB 1* <7) M 1 3 CO 33 ?J (0 fc * CO - ASM # Jtt tt* 

1. M13 mp8 rf -ffl bit/uJB^) #i&3Si*Stt 

2. pd (G-T)s<hpd (A-C)s/^Ub«LT/W"/ 

3. A< y»J y KMIKfiUiRsa I cOftttT^&SftS ft 
-5. Rsa IttiiEfflCTACSEML^LT^nttfCWWiLT 
3S * & * «il & ffl L ^ L T fc J f » & ff- -r 5 T J6 ^ ^ . 

cotf'Jd (G-T) #UcI (A-C) 

) 

5. Jfrti U*X77 y—L'^5 ' *X7x< hcor*-i«C 

jn^bft*. 

6 *iJ5t?Utf K**— t:f P - ATPfi 12 P-*X 

7. Ji-:ffi«i* 'J y * u ^y a f y 

;UfC« DBi± b ntft/j: fc-tf < X'colWV £ $>»T*>. 
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Title: ASSAY METHOD UTILIZING POLYNUCLEOTIDE SEQUENCES 
Claims : 

l.A method of detecting in a sample an analyte (A) having a molecularly 
recognizable portion thereon, which comprises: 
providing : 



a molecular bridging entity (B) having thereon: 

(i) a first portion capable of recognizing and binding to said 

molecularly recognizable portion on said analyte (A); and 

(ii) one or more second portions each such portion comprising a 
polynucleotide sequence; 



one or more signalling entities (C) each such entity having 
thereon: 

(i) a polynucleotide portion capable of annealing to said 
polynucleotide second portion of said bridging entity (B), 
thereby to form a stable pol ynucl etide hybrid; and 

(ii) one or more signal generating portions; 
forming a complex comprising : 

(1) said analyte (A) bound through said molecularly recognizable 
portion to 

(2) said recognizing first portion of said entity (B); 

said entity (B) being annealed through said polynucleotide 
second portion or portions thereon to 
(3) said polynucleotide portion or portions of said signalling 
entity or entities (C); and 
detecting a signal by means of said signal generating portion or 
portions present in said complex. 

2. The method of claim 1, whrerein said molecular bridging entity (B) 
comprises more than two second portions. 

3. The method of claim 2, wherein the the number of the rario of 
polynucleotide second portions to the recognizing first portion is 
greater than two. 

4. The method of claim 3, wherein the ratio number is. greater than 5. 

5. The method of claim 4, wherein the ratio number is greater than 10. 

6. The method of claim 1, wherein more than two signalling entities (C) are 
provided to form the complex. 



and 
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7. The method of claim 1, wherein said signalling entity or entities (C) 
comprise more than two signal generating portions. 

8. The method of claim 7, wherein the number of the ratio of the signal 
generating portions to the pol ynucl etotide portion in the signalling 
entity or entities (C) is greater than two. 

9. The method of claim 8, wherein the ratio number is greater than 5. 

10. The method of claim 9, wherein the ratio number is greater than 10. 

11. The method of claim 1, wherein said second portion in the molecular 

bridging entity (B) comprises more than two polynucleotide sequences, 
and/or more than two signalling entities (C) provided to form the 
complex, and/or said signalling entities (C) comprising more than two 
signal generating portions. 

12. The method of claim 1, wherein the number of the ratio of second 
portions to the first portion in the molecular bridging entity (B) is 
greater than two, and/or the number of the ratio of signalling entities 
(C) to the molecular bridging entity (B) is greater than two, and/or 
the number of the ratio of signal generating portions to the 
polynucleotide portions in the signalling entities is greater than two. 

13. The method of claim 12, wherein each of the number ratios are 
independently greater than 5. 

14. The method of claim 13, wherein each of the number ratios are 
independently greater than 10. 

15. The method of claim 1 wherein said analyte is present in a biological or 

non-biological sample. 

16. The method of claim 1 wherein said molecularly recognizable portion on 

said analyte is proteinaceus. 

17. The method of claim 1 wherein the molecularly recognizable portion on 

said analyte comprises nucleic acid. 

18. The method of claim 1 wherein the molecularly recognizable portion on 

said analyte comprises a saccharide. 

19. The method of any of calims 16, 17 or 18 wherein said analyte is 
selected from the group consisting of an antigen, an antibody, a 
receptor, a virus, a viral component, a bacterium, a bacterial 



- 2 - 



component, a cell, a cellular component, or any pathogenic or non- 
pathogenic component of a sample. 

20. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises a polynucleotide sequence. 

21. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises an antigen. 

22. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises an antibody. 

23. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises a saccharide. 

24. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises a lectin. 

25. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises a hormone. 

26. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises a receptor. 

27. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises an enzyme inhibitor or enzyme cofactor. 

28. The method of claim 1 wherein said recognizing portion on said bridging 

entity comprises an enzyme active site, a cofactor binding site, or a 
receptor protein. 

29. The method of claim 1 wherein said polynucleotide sequence on said 

bridging entity codes for a gene product or fragment thereof. 

30. The method of claim 1 wherein said polynucleotide sequence on said 

bridging entity does not code for a gene sequence or fragment thereof. 

31. The method of claim 1 wherein said polynucleotide sequence on said 
bridging entity comprises a poly deoxy G, poly deoxy C, poly deoxy T or 
poly deoxy A sequence, or any poly-ribo or -deoxyribo purine, pyrimidine 
or anolog. 

32. The method of claim 1 wherein said polynucleotide sequence on said 

bridging entity comprises a sequence portion which is rich in guanosine 
residues. 
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33. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to another polynuleotide 
sequence. 

34. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to an antibody. 

35. The method of claim 1 wherein said polynucleotide sequence in said 
bridging entity is covalently attached to an antigen. 

36. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to a saccharide. 

37. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to a lectin. 

38. The method of claim 1 wherein said polynucleotide sequence in said 
bridging entity is covalently attached to a hormone. 

39. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to a receptor. 

40. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to an enzyme inhibitor or enzyme 
cof actor. 

41. The method of claim 1 wherein said polynucleotide sequence in said 

bridging entity is covalently attached to an enzyme. 

42. The method of claim 20 wherein said bridging entity is a circular DNA 

polymer. 

43. The method of claim 42 wherein said DNA is single-stranded. 

44. The method of claim 42 wherein said circular DNA polymer is derived from 

a filamentous phage. 

45. The method of claim 44 wherein said filamentous phage is M13 or a 
variant thereof. 

46. The method of claim 45 wherein said M13 phage carries a sequence portion 

which is rich in guanosine residues, or cytosine residues. 

47. The method of claim 1 wherein said polynucleotide portion on said 

signalling entity codes for a gene product or fragment thereof. 



- 4 - 



48. The method of claim 1 wherein said polynucleotide portion on said 

signalling entity does not code for a gene product or fragment thereof. 

49. The method of claim 1 wherein said polynucleotide portion on said 

signalling entity comprises a poly deoxy C, poly deoxy G, poly deoxy A, 
poly deoxy T sequence, or a repeating sequence of low complexity. 

50. The method of claim 1 wherein said polynucleotide portion on said 
signalling entity comprises a sequence portion which is rich in cytosine 
residues, or guanosine residues. 

51. The method of claim 1 wherein said signalling entity is a 
polynucleotide polymer. 

52. The method of claim 51 wherein said signalling entity is a naturally 

occurring modified DNA. 

53. The method of Claim 52 wherein said polynucleotide polymer is derived 

from a T (even) phage. 

54. The method of claim 53 wherein said said T (even) phage is T 4 . 

55. The method of claim 52 wherein said modified DNA carries a cloned 
insert. 

56. The method of claim 51 wherein said polymer is single-stranded. 

57. The method of claim 56 wherein said polymer is derived from a 
filamentous phage. 

58. The method of claim 57 wherein said phage is M13 or a variant thereof. 

59. The method of claim 1 wherein said signal generating portion of said 

signalling entity is radiolabeled. 

60. The method of claim 1 wherein said signal generating porito of said 

sinal ling entity is not radiolabeled. 

61. The method of claim 60 wherein said signal generating portion comprises 

an enzyme. 

62. The method of claim 60 wherein said signal generating portion comprises 

a biotin moiety. 

63. The method of claim 60 wherein said signal generating portion comprises 

a fluorogenic compound. 
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64. The method of claim 60 wherein said signal generating portion comprises 

an electron dense compound. 

65. The method of claim 60 wherein said signal generating portion comprises 

or binds to an insoluble phage. 

66. The method of claim 65 wherein said insoluble phage comrises a latex 

particle, a resin, or a bacterium. 

67. The method of claim 60 wherein said signal generation portion comprises 
• an antibody or antigen. 

68. The method of claim 60 wherein said signal generation portion comprises 

a saccharide or lectin. 

69. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises a radioactivity 
measurement. 



70. The method of claim 1 wherein said step of detecting a signal by means 
of said signal generating portion comprises an enzymatic reaction. 

71 The method of claim 1 wherein said step of detecting a signal by means 
of said signal generating portion comprises a fluorescence measurement, 
or electron microscopic measurement. 

72. The method of claim 60 wherein said signal generating portion is a 
polynucleotide sequence capable of recognizing a signal containing 
moiety. 

73. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises an antibody/antigen 
complexation reaction. 

74. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises a complexation reaction 
between biotin and a biotin binding moiety. 

75. The method of claim 74 wherein said moiety is avidin, streptavidin or an 

anti-biotin antibody. 

76. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises detection of an electron 
dense compound. 
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77. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises a complexation reaction 
between a saccharide and a lectin. 

78. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises a binding step on an 
insoluble phase. 

79. The method of claim 1 wherein said step of detecting a signal by means 

of said signal generating portion comprises comopl exation between a 
signalling entity comprising a cloned insert on a naturally occuring 
modified DNA, and the bridging moiety, followed by binding a modified 
lectin to said signalling entity. 

80. The method of claim 79 wherein said modified DNA is derived from a T 4 

phage. 

81. The method of claim 78 wherein said insoluble phase is a latex particle. 

82. The method of claim 1 wherein said recognizable portion on said analyte 

is a polynucleotide sequence, said recognizing portion on said bridging 
entity is a polynucleotide sequence capable of stably annealing thereto 
, said bridging entity is a single-stranded DNA polymer, and said step 
of detection by means of said signal generating portion on said 
signalling entity is based on non-radioactive detection. 

83. The method of claim 72 wherein said bridging entity is derived from a 

filamentous phage. 

84. The method of claim 72 wherein said signalling entity is deeived from a 

filamentous phage. 

85. A kit useful for the detection of an analyte (A) having a molecularly 

recognizable portion thereon, comprising ; 

I) a carrier being compartmentalized to receive in close confinement 
therein one or more container means; 

II) a first container means containing a molecular bridging entity (B) 

having thereon: 

(i) a first portion capable of recognizing and binding to said 

molecularly recognizable portion on said analyte (A); and 

(ii) a second portion comprising a polynucleotide sequence; and 

III) a second container means containing a signalling entity (C) having 
thereon: 

(i) a polynucleotide portion capable of annealing to said 
polynucleotide second portion of said bridging entity (B), 
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thereby to form a stable polynucleotide hybrid; and 
(ii) a signal generating portion. 



86. The kit of claim 85 which also comprises; 

IV) a third container means containing components needed to detect a 
signal from said signal generating means. 

87. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises a polynucleotide sequence. 

88. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises an antigen. 

89. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises an antibody. 

90. The kit for claim 85 wherein said recognizing portion on said bridging 

entity comprises a saccharide. 

91. The kit ofclaim 85 wherein said recognizing portion on said bridging 

entity comprises a lectin. 

92. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises a hormone. 

93. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises a receptor. 

94. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises an enzyme inhibitor or enzyme cofactor. 

95. The kit of claim 85 wherein said recognizing portion on said bridging 

entity comprises an enzyme active site or cofactor binding site. 

96. The kit of claim 85 wherein said polynucleotide sequence on said 
bridging entity codes for a gene product or fragment thereof. 

97. The kit of claim 85 wherein said polynucleotide sequence of said 
bridging entity does not code for a gene product or fragment thereof. 

98. The kit of claim 85 wherein said polynucleotide sequence of said 
bridging entity comprises a poly dG, poly dC, poly dT, poly dA 
sequence, or a low complexity (repeating) polynucleotide. 

99. The kit of claim 85 wherein said polynucleotide sequence on said 
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bridging entity comprises a sequence portion which is rich in guanosine 
residues. 

100. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to another polynucleotide 
sequence. 

101. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to an antibody. 

102. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to an antigen. 

103. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to a saccharide. 

104. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to a lectin. 

105. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to a hormon. 

105. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to a receptor. 

107. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to an enzyme inhibitor or enzyme 
cof actor. 

108. The kit of claim 85 wherein said polynucleotide sequence in said 
bridging entity is covalenty attached to an enzyme. 

109. The kit of claim 85 wherein said bridging entity is a circular DNA 
polymer. 

110. The kit of claim 109 wherein said circular DNA polymer is single- 
stranded. 

111. The kit of claim 110 wherein said circular DNA polymer is derived from a 
filamentous phage. 

112. The kit of claim 109 wherein said filamentous phage is M13 or a variant 
thereof. 

113. The kit of claim 110 wherein said M13 phage carries a sequence portion 
which is rich in guanosine or cytosine residues. 
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114. The kit of claim 85 wherein said polynucleotide portion on signalling 
entity codes for a gene product or fragment thereof. 

115. The kit of claim 85 wherein said polynucleotide portion on said 
signalling entity does not code for a gene product or fragment thereof. 

116. The kit of claim 85 wherein said polynucleotide portion on said 
signalling entity comprises a poly dC, poly dG, poly dA, poly dT 
sequence, or a low complexity (repeating) polynucleotide. 

117. The kit of claim 85 wherein said polynucleotide portion on said 
signalling entity comprises a sequence portion which is rich in 
cytosinee or guanos ine residues. 

118. The kit of claim 85 wherein said signalling entity is a circular DNA 
polymer. 

119. The kit of claim 118 wherein said DNA is single-stranded. 

120. The kit of claim 118 wherein said DNA is derived from a filamentous 
phage. 

121. The kit of claim 118 wherein said phage is M13 or a variant thereof. 

122. The kit of claim 85 wherein said signal generating portion on said 
signalling entity is radiolabeled. 

123. The kit of claim 85 wherein said signal generating portion of said 
signalling entity is not radiolabeled. 

124. The kit of claim 123 wherein said signal generating portion comprises an 
enzyme. 

125. The kit of claim 123 wherein said signal generating portion comprises a 
biotin moiety. 

126. The kit of claim 123 wherein said signal generating portion comprises a 
f luorogen. 

127. The kit of claim 123 wherein said signal generating portion comprises an 
electron dense compound. 

128. The kit of claim 127 wherein said signal generating portion comprises or 
binds to an insoluble phase. 
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129. The kit of claim 123 wherein said insoluble phase comprises a latex 
particle, a resin, or a bacterium. 

130. The kit of claim 123 wherein said signal generating portion comprises an 
antibody. 

131. The kit of claim 123 wherein said signal generating portion comprises a 
saccharide. 

132. The kit of claim 85 wherein said recognizable portion on said analyte is 
a polynucleotide sequence, said recognizing portion on said bridging 
entity is a polynucleotide sequence capable of stably annealing thereto, 
said bridging entity is a single-stranded DNA polymer, and said signal 
generating portion on said signalling entity is based on non-radioactive 
detection. 

133. The kit of claim 132 wherein said bridging entity is derived from a 
filamentous phage. 

134. The kit of claim 132 wherein said signalling entity is derived from a 
filamentous phage. 

135. A composition comprising: 

a molecular bridging entity (B) having thereon: 

(i) first portion capable of recognizing and binding to said 
molecularly recognizable portion on said analyte (A); and 

(ii) one or more second portions, each such portion comprising 
one or more polynucleotide sequences; 

and 

one or more signalling entities (C), each such entity having thereon: 

(i) a polynucleotide portion capable of annealing to said 
polynucleotide second portion of said bridging entity (B), 
thereby to form a stable polynucleotide hybrid; and 

(ii) one or more signal generating portions. 

136. The composition of claim 135 wherein said molecular bridging entity (B) 
comprises more than two second portion. 

137. The composition of claim 136 wherein the number of the ratio of 
polynucleotide second portions to the recognizing first portion is 
greater thantwo. 

138. The composition of claim 137 wherein the number ratio is greater than 
5. 

139. The composition of claim 138 wherein the number ratio is greater than 
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140. The composition of claim 135 wherein the number of the ratio of 
signalling entities (C) to the molecular bridging entity (B) is greater 
than two. 

141. The composition of claim 140 wherein the number ratio is greater than 5. 



142. The composition of claim 141 wherein the number ratio is qreater than 
10. 



143. The composition of claim 135 wherein the ratio of the number of the 
signal generating portions to the polynucleotide portion in the 
signalling entity or entities (C) is greater than two. 

144. The composition of claim 143 wherein the ratio number is greater than 5. 

145. The composition of claim 144 wherein the ratio number is greater than 
10. 



146. The composition of claim 135 wherein said molecular bridging entity (B) 
comprises more than two second portions, and/or said two part 
composition comprises more than two signalling entities (C), and/or more 
than two signal generating portions. 

147. The composition of claim 146, whereinthe number of the ratio of the 
second portions to the first portion in the molecular bridging entity 
(B) is greater than two, and/or the number of the ratio of the 
signalling entities (C) to the molecular bridging entity (B) is greater 
than two, and/or the number of the ratio of signal generating portions 
to the polynucleotide portions in the signalling entities (C) is 
greater than two. 

148. The composition of claim 147 wherein each of the number ratios are 
independently greater than 5. 

149. The composition of claim 148 wherein each of the number ratios are 
independently greater than 10. 
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